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sAY WARDS 


MANY years’ experience in the specialised production 
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of Steel Fireproof Doors of both pivoted and sliding types, 











and up to the very largest sizes as supplied to the Air 
Ministry, enables Haywards to offer the best technical 


service in the supply of present-day A.R.P. types. 


GAS, SPLINTER 
& BLAST PROOF 


STEEL 
DOORS 


DESIGNED TO MEET 
ALL REQUIREMENTS 


GAS-TIGHT EMERGENCY 
LIDS FOR SHELTERS 


AND OTHER SPECIAL CONSTRUCTIONS 
FOR 


A.R.P. STRUCTURES 


HAYWARDS manufacture a comprehensive range of 
modern Building Specialities, including many kinds of 
Fire-resisting and Daylight Lighting products holding an 
important place in present-day engineering and 
building practice. 

















































Correspondence and Enquiries invited. 


HAYWARDS LTD., UNION st, LONDON, S.E1 


Telephone: WATerloo 6035-6039. 
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To ensure continuity of essential services in spite of 


mains failure, every big organisation, Local Authority, Hospital, Bank, 
Cinema, Block of Offices or Flats, should have a_ standby plant. 
You are invited to make use of R. A. Lister & Co., Ltd., Air Raids 
Precaution Department, who will be pleased to assist you in. solving 


your standby generating plant problems. 


Twol4h.p. Lister 
DIESEL engines 
coupled to 7.5 
k.w., 210 volt 
D.C. generators 
installed in a 


London Bank. 


The Oil Engine 





The Oil Engine 


SEND FOR A COPY OF | 
OUR A.R.P. BOOKLET The engine room of a Lister installation 


in a block of modern flats as seen from the 
opening of the gas-proof door. 











Write or telephone your enquiries to:— 


A.R.P. DEPARTMENT, 
R. A. LISTER & CO. LTD. 


IMPERIAL HOUSE, 


I5, KINGSWAY, W.C. 2. 
Temple Bar 9681. 


DURSLEY, 


GLOUCESTERSHIRE. 
Dursley 177 
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Section through “D” Type. 








DON’T WAIT FOR ANOTHER CRISIS — Do It Now! 


Note the following points: 
The framework is sent curved ready for fixing, rods bent, with 
full erection Blue Print, and can be quickly and easily placed 
in position. 
The designs are adaptable and can be modified to suit individual 
requirements. 


These shelters are permanent, require no upkeep, do not 
deteriorate but gain in strength with age. 


The monolithic construction will minimise the possibility of 
distortion from “shock-waves” set up in the earth by high 
explosives. 


Trenches can be converted into sound shelters in accordance 
with Home Office requirements. 
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PERMANENT SHELTERS 


Protection from BLAST and SPLINTERS can effectively be obtained by 
constructing shelters, either below or partially below ground, of Concrete 
reinforced with “SELF-SENTERING.” Our Engineers have designed several 
types of shelter to suit various needs :— 


“A” Large—For open ground away from Buildings—to 
accommodate 50 persons. 


Large—For construction underneath Buildings—to 
accommodate 50 persons. 


“BR” 


Small—conical in shape—for open ground away from 
Buildings—to accommodate 6 persons. 


“¢™ 


Small—semi-circular in shape—for open ground away 
from Buildings—to accommodate 6 persons. 


“Pp” 
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CONCRETE CUT AWAY-TO SHOW 
CURVED SELF- SENTERING FORM-WORK. 
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Top of arch at least 3 feet below ground level. 


| CO. LTD., 38/39 QUEEN STREET, LONDON, E.0.4 telecon sets, tndon 
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SOBER REFLECTIONS ON A.R.P. 


- you dig a trench in clay or other impervious ground, and leave it open, 

it is bound to become flooded because the rain and surface water that 
fall into it cannot soak away through the impervious bottom and sides. 
To line the trench with waterproofed concrete will not help, unless you also 
cover in the top and as you would then sink the whole structure to give it 
a good covering of earth, your shelter will stand in.a clay pit, with impervious 
bottom and sides ; although you fill in the loose earth up to ground level, 
this broken earth would become waterlogged and the shelter would be, 
in fact, entirely submerged. If you have used the correct materials in 
their proper proportions, and due attention has been paid to the design 
and construction, the waterproofed concrete will keep this water out, 
but such work demands the skill and resources of an experienced con- 
tractor and should not be attempted by amateur labour operating at 
irregular, spare-time intervals. It should also be remembered that the 
internal surfaces of a structure formed with impervious concrete and in 
contact with wet earth, will be very cold and will stream with condensed 
atmospheric moisture especially when occupied and ventilation is entirely 
shut off, or reduced to a minimum, as it must be during a real emergency. 
If cost is a limiting factor and a choice has to be made between an under- 
ground shelter in waterlogged soil and one wholly or partially above ground 
it is probable that for an equal expenditure the surface shelter would 
give at least as good protection, as neither would be safe against a direct 
hit from a heavy shell or bomb. If circumstances compel you to burrow 
into clay or waterlogged ground careful attention must be paid to the 
materials and also to the placing and forms of the construction joints. We. 
have issued no special literature dealing with A.R.P. work because the 
principles involved are precisely similar to those that have governed the 
successful use of ‘PUDLO’ Brand waterproofer for more than thirty 
years in underground pumping stations and deep basements ; they are 
fully described in the Handbook of Cement Waterproofing which is free upon 
request, and upon receipt of details in any particular case we will reply 
as fully and frankly as possible. 
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‘PUDLO’ 


BRAND 
CEMENT WATERPROOFER 


KERNER-GREENWOOD & COMPANY, LIMITED 


ST. ANN’S 


Sole Proprietors and Manufacturers 


The word ‘PUDLO’ is the Registered Trade Brand of Kerner-Greenwood & Co., Ltd., by whom all articles bearing that Brand are manufacturea ot guaranteed 


KING'S LYNN 


Od.P.St. 
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An analysis of 


AIR ATTACK-—2. 


Partial Protection ? 


some of the factors 





affecting the efficiency of Air Raid Shelters. 
By Oscar A. Bayne, A.R.I.B.A., 


in collaboration with Conrad W. Hamann, Consulting Engineer. | 


T is already widely appreciated that A.R.P. as it 
affects the building industry falls into two clearly 
defined sections : 


I. The protection of the individual. 
II. The protection of property. 


The second part of the subject is in reality a matter of 
so designing buildings that they will resist damage from 
air attack more effectively than those which have been 
erected in the past; it may or may not include the 
provision of special protected accommodation for the 
occupants. 

While the application of A.R.P. principles to the 
design and construction of new buildings is an important 
matter, it is difficult to understand why it has been 
given the predominant place it now occupies in archi- 
tectural circles. 

The question of shelter design is in reality far more 
important, far more urgent and far more difficult ; 
moreover, it is a problem which must be solved before 
building precautions can be properly designed. Ob- 
viously, until the whole subject of shelter design has 
been examined and a general method and some standards 
of protection have been adopted, the question of whether 
shelters should be provided in buildings cannot be 
answered ; and, of course, the application of A.R.P. 
principles to new buildings is seriously affected if the 
buildings are intended to protect the occupants. 

That some agreed basis for shelter design is urgently 
needed is illustrated by the fact that architects are now 
designing, for the same purpose and to meet roughly 
the same conditions, shelters which vary from timber- 
lined trenches to structures with specially reinforced 
concrete walls and roofs several feet thick; a state of 
affairs which, to say the least, is staggering and cannot in 
the long run reflect much credit on individual architects 
or the profession as a whole. 

The conditions affecting shelter design are so vague 
and the objects so ill-appreciated that we have on 
the one hand many in the profession who believe that 
nothing less than bomb-proof refuges are adequate ; 
and, on the other, many who, perhaps a little com- 
placently, say: “‘ But nothing is bomb-proof so we need 
only bother about blast and splinters’; and we have, 
unfortunately, those who can say: “ When our clients 
ask ‘ for a little bit of A.R.P. that won’t cost too much,’ 
we've got to give it to them.” 


It is generally accepted that in certain vital areas 
particularly liable to concentrated attack, bomb-proof 
shelters are essential; similarly it may be argued that 
in certain farm districts the few inhabitants will require 
little shelter because of the remoteness of the likelihood 
of attack and low density of population—two farm 
labourers in a hundred-acre field would be difficult 
bombing targets even if they only scooped themselves 
shallow troughs to lie in. In between these extremes 
there must be some justification for gradation in pro- 
tective value. 

Admittedly, once we have forsaken the bomb-proof 
protection we have introduced an element of risk—that 
of a direct hit by a bomb of sufficient size to destroy the 
shelter. This element of risk is affected principally by 
two factors :— 


(a) The degree of protection provided by the shelter. 
(6) The likelihood of a direct hit if the area is attacked. 


The protection offered by the shelter can be related to 
the destructive capacity of certain known bombs, but 
the likelihood of attack in any given area could probably 
only be guessed at even by the military strategist ; no 
one can tell how far the enemy will prefer to attack the 
well-defended vital centre to the ill-defended or defence- 
less, less vital area. The general principle that civil 
populations are worth attacking has, however, been 
firmly established in recent years, and we must, therefore, 
accept the proposition that any community is liable to 
attack if it is large enough to present an effective target 
and is in an accessible district. 

It is often assumed that particular districts are un- 
likely to be attacked, and that, therefore, a minimum of 
protection may be provided, but this proposition does 
not seem to be well founded, for two reasons: because 


protection, if in fact it is not effective when the area is 


attacked, might just as well not have been provided 
at all, and because it is not unjustifiable to assume 
that any attack will in itself be of some intensity ; it 
may be over a limited area, but nevertheless the ex- 
plosive will be just as effective as in a more intense attack. 

Some towns will no doubt be subjected to continual 
raids, others to infrequent visits. Apart from vital 
centres, such as centres of organisation, munitions works, 
etc., the general scale by which any given area may be 
valued as a target is that of density of population. 
Obviously, more result will be obtained per bomb in a 
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densely built-up and densely populated area than in a 
less congested one. 

The density of population also appears to determine 
to a large extent the value of shelter accommodation 
(unless it is bomb-proof accommodation). The density 
of population determines the density of shelters; if the 
number of shelters is great and the proportion of ground 
area occupied by them is high, then the chances of a 
considerable number of them being hit are high. Con- 
versely, if shelters are few and small, the chances of a 
direct hit are correspondingly small. 

This variation in risk obtains (within certain limits) 
irrespective of the degree of protection offered by the 
shelter construction. 


Shelter Design: Relation to Risk Involved. 


In the following notes an attempt has been made to 
relate shelter design to the risk involved, 7.e., to the 
‘chance of shelters being hit. 

The vital factor in all shelters offering only partial 
protection is the value of protection offered, not only 
because of the resistance of the walls and roof to a 
direct hit, but because the greater the strength of the 
construction the smaller will be the vulnerable area 
surrounding each shelter. The size of the vulnerable 
area and the number of shelters in any given district 
govern the chances of an effective hit. Obviously if the 
whole district is occupied by shelters, then every bomb 
must score a direct hit. 

No account has been taken of the liability of the 
occupants of shelters to suffer from concussion, because 
as yet no reliable information is available. It may be 
that the allowance which has been made for the vulner- 
able area around a shelter is not large enough, par- 
ticularly in the case of the larger bombs. 


Population and Density. 


The basis on which the figures are given in the follow- 
ing tables may be summarised as follows : 

The Ordnance Survey map entitled “‘ Population of 
Great Britain, 1931,’’ gives amongst others the following 
designations and_ sub-divisions for the density of 


population : 

Transitional 400— 1,600 persons per sq.mile (.625—2.5 per acre) 
Semi-urban 1,600— 6,400 - ” »» (2.5-10 - ) 
Urban - 6,400—25,000 - ¥ » (10-39 - ) 
Close urban 25,000—64,000 o w" » (39-100 " ) 


‘ 


The lowest group given is “ occasional ” (0 to 1 persons 
per square mile), and the highest is “‘ very congested ”’ 
(76,800 persons per square mile and over). 

The densities of population used below are based upon 
the Ordnance map entitled “ Population of Greater 
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London.”’ The grouping of population-density given 
0a this map which roughly corresponds to those above 
is: 

-16to 1.5 per acre, for which the average 


figure of 0.84 has been taken 
for use below. 


1.5 to 7.5 99 °° 99 4.5 ” ° 

7.5 to 17.5 = S os 12.5 29 * 

17.5 to 30 PY ”° 99 24 ” ” 

30 to 55 a BS ete 42.5 99 % 

55 to 85 ” 3° 39 70 ” or 

85 to 110 99 99 ” 97.5 ” ” 
Shelters. 


Three general types of shelters have been taken, 
type A being of the kind at present being produced by 
the Government. The steel shell has been assumed to 
be partially sunk into the ground and protected with 
sand bags or earth cover to equal the strength recom- 
mended by the Home Office, 7.e., capable of resisting 
the effects of blast, fragmentation and flying missiles 
from a 500 1b. bomb bursting 50 ft. away. (Diag. 2.) 


The figures of 24 ft. and 33 ft., taken for 112 Ib. and 
224 lb. bombs, respectively, have been taken in pro- 
portion from the Home Office figures for 500 Ib. bombs 
(50 ft.) by analogy, from the formule given in the 
Memorandum on Blast issued by the Institution of 
Civil Engineers, which applies to explosive zones. 

It has been assumed that blast and splinter effects 
would follow the same general laws as apply to the 
explosive zone, because in each case the source of energy 
is the same, and the dissipation of energy takes place in 
three dimensions in both cases. 


The second shelter, type B, is the same steel shell 
sunk into the ground entirely with an earth cover of 
2 ft. 6in. above. Allowance has been made for addi- 
tional space at one end for access. No exact information 
appears to be available to architects on the intensity of 
the shock wave from an explosion or its transmission 
through earth or concrete. (Diag. 3.) 

Two guiding statements have, however, been made : 
“The heavy armour-piercing or semi-armour-piercing 
bomb will penetrate mto about 6 ft. of concrete before 
exploding, and will require another 10 ft. of reinforced 
concrete to resist the downward blast effect.”’ 

Referring to bomb penetration in the chalk of Epsom 
Downs, Colonel Garforth said: ‘‘ A bomb would bore 
into the chalk about 30 ft., and the pressure pulse would 
continue for about 20 ft. to 30 ft.”’ 


While there are not sufficient data available on which 
to base exact figures, it is clear that, apart from the 
effects of shock and concussion on the occupants, some 
allowance must be made either for an adequate thick- 
ness of earth between the explosion and the shelter to 
absorb the shock wave, or for adequate strength in the 
structure of the shelter itself to enable it to resist collapse 
owing to the shock wave. 

For the purpose of these calculations, it has been 
assumed that the light steel shell has not sufficient 
structure strength to resist damage by the shock wave 
from a— 


112 Ib. bomb bursting less than 12 ft. 6 in. away. 
224 lb. bomb bursting less than 16 ft. 6 in. away. 
560 lb. bomb bursting less than 25 ft. away. 


The type C shelter has been assumed to be capable of 
resisting a direct hit on its roof from both 112 lb. and 
224 lb. bombs. This pre-supposes that the shelter is 
either of very heavy construction or is protected by a 
considerable depth of earth cover. The depth of the 
shclter below the ground taken in conjunction with the 
strength of the structure will determine the vulnerability 
of the structure to earth shock. (Diag 4.) 

For the present purpose, it has been assumed that the 
shelter is at such a depth or is sufficiently strong to 
resist the shock wave from. a 5601b. bomb bursting 
12 ft. away. Since this type of shelter would be very 
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expensive per person, if it housed only the four persons 
allowed for the Government type of steel shelter, the 
example used here has been taken as twice the size 
internally, and of twice the capacity (eight persons). 





SHELTER TYPE A 


Shelter 








see below 








is 
TYPE OF SHELTER ASSUMED 

A light steel shell partially sunk into the 
ground with some sand bagging or 
earth cover. 
Size of shelter 
Overall size on plan 


G' Ox 4'6 « G'O" high 
WW" ©* x 9 G* 
Assumed to be capable of resisting all 


blast and splinters from 
Qa. @ 12 tb bomb burs ting 24ft away 


b. 224Ib « 8 33fr 
c. S560lb " . SOfr 
Total vulnerable area 
a. 377 sqyds. 
b. 646 sq. yds. 


Cc. 1350 sq. yds 











Diag. 2. 
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The figures given in the following Table (I) set out 
the total plan-area of the shelters required for a district 
of one square mile for various densities of population. 
The vulnerable area surrounding each shelter has been 
included in the plan-area and the total area of all the 
shelters thus obtained has been compared with the area 
of one square mile. 

The ratio of plan-area of shelter to the total area of 
the district (1 sq. mile) is a measure of the chances of 
some shelter or shelters being hit. It should be made 
clear here that the chances of any one particular shelter 
“X” being hit remain constant, irrespective of the 
density of population or the number of shelters, but 
the chances of some unspecified shelter being hit rise 
directly with an increase in the total area of shelters. 

The ratio of areas is then related to the effect of one 
ton of bombs. If, as is the case in the first column of 
figures, the area ratio is 1 : 61, then one bomb in every 
61 dropped is likely to damage a shelter ; since there are 
20 one-cwt. bombs per ton, the number of shelters 
likely to be damaged per ton of bombs dropped is in 
this case : 

1/61 x 20 0.32 shelters. 


Since each shelter houses four persons, 1.3 persons are 
involved per ton of bombs in this area of low density. 

In the column on the right- hand side the figures for a 
population density of 97.5 persons per acre show that 37. 
shelters and 157 persons are involved per ton of hone 
dropped. 

Since, say, 100 tons of bombs could be carried by 40 
or 50 planes in one attack, it will be seen that the 
figures represent a high rate of death and wounding, 
particularly as the density of population rises. 

It will be seen that with a type of shelter which is 
vulnerable to all three sizes of bomb, although the 
ratio of areas is more favourable for the smaller bombs, 
the lighter bombs are more effective per ton because 
there are more of them. 








TABLE J. 


TYPE OF SHELTER. A. LIGHT SHELL, PARTIALLY ABOVE GROUND, BUT EARTH-COVERED OR SANDBAGGED. 


See above. 








Population—Per acre ... ‘eli 0.84 4.5 
Per sq. mile ne 540 2,880 


8,000 15,360 


12.5 24 42.5 70 97.5 
44,800 62,400 








Number of shelters required 
(see above)... oa ot 135 720 


2,000 3,846 6,800 


11,200 15,600 





112 uB. Bomss (1 cwr. or 51 
KILOS). 

Total plan-area of shelters plus 

vulnerable areas (as above 


377 sq. yds. each) 50,950 271,600 
Ratio of shelter area to total 

area ... b:6i 1:11.4 1 
Number of shelters damaged 

per ton of bombs (20 bombs) 0.32 1? 


Number of occupants involved 1.3 7 


-~I 


754,000 


: 4.1 e204 1:12 


1,448,000 2,562,000 4,220,000 5,880,000 


1:0.73 1: 0.53 


4.9 9.3 


16.8 27.4 37.7 
20 37 67 


110 151 





224 ue. Bomss (2 cwr. 02 103 
KILOS). 

Total plan area of shelters plus 
vulnerable areas (as above 
646 sq. yds. each) eee 

Ratio of shelter area to total 
area... - 23h4 1 : 6.65 

Number of shelters damaged 
per ton of bombs (10 bombs) 

Number of occupants involved 


87,200 465,000 


1.5 
6 


—_— © 
mm bo 
i? 2) 


1,293,000 


| 


2,480,000 4,440,000 7,250,000 10,090,000 


2.49 $1:1.25 1eO:7 1: 0.43 1:0.31 


4.2 8.0 14.3 23.3 32.3 


“17 32 57 93 129 





560 LB. Bomss (5 cwr. or 254 
KILOS). 

Total plan area of shelters plus 
vulnerable areas (as above 
1,350 sq. yds. each) . 4 

Ratio of shelter area to total 
area... ; ee | 

Number of shelters likely to be 
damaged per ton of bombs 
(4 bombs) Re 0.23 

Number of occupants ir inv volved 0.92 


972,000 
1: 3.18 


~~ 
@ bo 


2,700,000 
Eb: £.10 


5,184,000 9,190,000 15,100,000 21,050,000 


1: 0.6 1: 0.34 1:0.21 .1:0.15 


3.6 6.7 11.8 19 26.6 
14.4 27 47 76 106 
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SHELTER TYPE B 





| 
| 
| 
| 
| 
| 
3 Shelter 
| 
| 
| 





12'G" allowed fora 1121b. bomb 
Ie'G" *  * * 204Ib, * 
25'O" * * *§60% * 
Total vulnerable areas respectively: 
1109 sq.yds. 
173 sqyds 
354 sq.yds 
TYPE OF SHELTER ASSUMED 
A light steel shell G'O"x4'6".6'O" high 
sunk into the earth and covered with 
26" ofearth an additional space of 
4'G" » 2'6" has been allowed at one 
end for access. 
Such a shelter is assumed to be 
capable of resisting all effects from 
Q 1/2 Ib. bomb bursting {2'6" away 
"224° . I6‘'G*  " 
a 5GO" t “ 25'O" “ 











Diag. 3. 


In Table II the same comparison of areas has been 
made, but since the vulnerable area surrounding each 
shelter is much smaller than that required for a type A 
shelter, the ratio of areas is much more favourable for all 
densities of population. 

The relative efficiency of the different sizes of bombs 
roughly corresponds to those in Table I, the lighter 
bombs being more efficient per ton than the heavier. 


In Table ITI, figures for the 112 lb. and 224 lb. bombs 
do not appear because the type C shelter is assumed to be 
capable of resisting all effects from such bombs. 


The figures show that in the less densely populated 
areas of 0.84 persons per acre the chances of a shelter 
being damaged are remote : one bomb in 415 would be 
likely to damage a shelter. 


In the higher population densities the risks are, 
however, still of appreciable size—890 persons involved 
per 100 tons of bombs plus all the material destruction 
might be considered a reasonable return for an attack 
or attacks. 

There are many factors which should be taken into 
consideration in applying these figures even approxi- 
mately.to densely built-up areas where shelters may be 
both in and under buildings and in open spaces. 
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SHELTER TYPE C 





Assumed fo be capable of resisting 
direct hits from |12lb & 2241b bombs 

















Shelter 


Assumed to be capable of resisting 
all effects from a 560 Ib bomb 
bursting 12'O* away. 


Total vulnerable area assumed to 
be 33'O" « 30'O* = IIO sq. yards 


Shelter assumed to be 6'O": 9'O" 
inside , capable of seating 8 persons, 
access 1s assumed to be within the 
vulnerable area of 33’O"x 30'O" 
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The vulnerable areas surrounding the type A shelters The Government Steel Shelters. 
vhich are vulnerable to blast and splinters would, for The exact performance of the Government steel 
instance, be affected in each individual case. They shelters is not publicly known, and it is difficult, there- 
would be reduced by adjoining construction if it fore, to relate them to the figures above, but it would 
provided an effective barrier against blast, but they appear that the Government shelter is not very different 
might be increased by the danger to the shelter repre- from the type A Shelter which is intended to give pro- 
nted by poorly constructed or very high adjoining tection against “blast and splinters from a 500-Ib. 


|! 


buildings. bomb exploding 50 ft. away.” 
The figures for the more effective types of shelters B This phrase is in itself too inexact to form a definition 
aad C would be modified where some shelters were —it may refer to the effects of a delayed-action bomb 


‘aced in or under buildings. In some cases the danger exploding deep in the adjoining ground, or it may refer 
ould be increased and in some it would be decreased. to the direct blast and splinter effects from a percussion 
The figures as a whole show that the danger of direct bomb. 
ts on shelters or in the vulnerable area surrounding The tests recently performed on the Government 

hem is extremely high for all areas of medium and dense shelter before representatives of the Press showed that 
ypulation, and even in the less densely populated areas the shelter was not serigusly affected by the explosion 
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1e risk is appreciable. of a 500-lb. bomb 30 ft. away, the bomb being par- 
TABLE II. 
TYPE OF SHELTER. B. LIGHT SHELL, WHOLLY BELOW GROUND. See above. 
Population—Per acre ... ane 0.84 4.5 12.5 24 42.5 70 97°5 
Per sq. mile ra 540 2,880 8,000 15,360 27,200 44,800 62,400 
Number of shelters required 
(see above) ... ewe 135 720 2,000 3,840 6,800 11,200 15,600 
112 ts. Bomss (1 cwr. or 51 
KILOS). 
Total plan area of shelters plus 
vulnerable areas (as above 
110.9 sq. yds. each) . - 14,971 79,848 221,800 425,856 754,120 1,242,080 1,730,040 
Ratio of shelter area to total 
area. - 1:206.8 1 : 38.7 1: 13.9 1:73 1:41 1: 2.4 331.7 
Number of shelters likely to be 
damaged per ton of bombs 
(20 bombs) ... ‘ 0.1 0.5 1.4 2.8 4.9 8.0 11.1 
Number of occupants involved 0.4 2.0 5.6 11.2 19.6 32 44 
224 ~tB. Bomss (2 Cwr. OR 
103 K1zos). 
Total plan area of shelters plus 
vulnerable areas (as above 
173 sq. yds. each) ... .. 23,400 124,500 346,000 664,000 1,180,000 1,940,000 2,700,000 
Ratio of shelter area to total 
area. 7 1: 133 1: 24.9 1: 8.9 1:4.7 1: 2.6 1:16 1:1.15 
Number of shelters likely to be 
damaged per ton of bombs 
(10 bombs) ... . 0.075 0.4 1.1 2.1 3.8 6.2 8.7 
Number of occupants involved 0.3 1.6 4.4 8.4 15 25 35 
560 LB. Bomss (5 Cwr. OR 
254 KILOS). 
Total plan area of shelters plus 
vulnerable areas (as above 
354 sq. yds. each) ... -- 47,790 254,880 708,000 1,359,360 2,407,200 3,964,800 5,522,400 
Ratio of shelter area to total 
area. - 1:64.5 }:12.2 1:4.4 1: 2.3 1:38 1: 0.78 1: 0.56 
Number of shelters likely to be 
damaged per ton of bombs 
(4 bombs)... 0.06 0.33 0.91 1.74 3.08 5.12 7.13 
Number of occupants involved 0.24 1.3 3.6 7.0 12.3 20.5 28.5 
Taste III. 
TYPE OF SHELTER. C. HEAvy CONSTRUCTION, BELOW GROUND, 8 PERSONS CAPACITY. See above. 
Population—Per acre ... ove 0.84 4.5 12.5 24 42.5 70 97.5 
Per sq. mile cee 540 2,880 8,000 15,360 27,200 44,800 62,400 





Numter of shelters a 
(see above) ... *e 68 360 1,000 1,920 3,400 5,600 7,800 





112 Ib. and 224 Ib. bombs: proof against a direct hit. 
560 LB. Bomss (5 Cwr. OR 
254 KILOS). 
Total plan area of shelters plus 
vulnerable areas (as above 
110 sq. yds. each) ... o-- 7,490 39,600 110,000 211,400 374,000 616,000 858,000 


Ratio of shelter area to total 


ATOR = eve ene sine ~«« beet 1; 78 1: 28.2 1; 14.7 1:83 1:5 1:3.6 
Number of shelters likely to be 

damaged per ton of bombs 

(4 bombs) see ove --« 0.0096 0.05 0.14 0.27 0.48 0.8 ce 
Number of occupants involved 0.077 0.4 1.12 2.16 3.86 6.4 8.9 
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The curves given in the above graph have been plotted 
on the basis of the foregoing investigations. The scales of 
the ordinates have been changed at two points in order to 
bring into the one graph the ratios of the persons involved 
to the densities of population, for thickly-populated areas, 
and yet at the same time to retain at the lower limit, i.e., for 
thinly-populated areas, clear distinctions between the 
efficiencies of the several types of shelters under bom- 
bardments of the same total tonnages but of bombs of 
~ different weights. 

The curves enable a direct comparison of shelter efficiencies 
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bombs. | Bosed on certain assumphons~ see text. 
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to be made and therefore form some guide to the type of 
shelter required for any given set of conditions. 

.t is not the purpose of this article to attempt to adduce 
the permissible total of casualties nor to decide what is the 
profitable return to an enemy, but if, for example, it were 
considered that five persons would be allowed to be involved 
per ton of high explosive, then the graph shows that Type A 
shelters are efficient to this extent only for densities up to 
3 people per acre, that Type B is efficient up to densities of 
11 people per acre, and that Type C is efficient up to densities 
of 55 people per acre. 
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tially buried in the ground (reports of a depth to which 
the nose of the bomb was buried vary from 1 ft. 6 in. 
to 3 ft.). 

It is difficult to determine whether the effect on the 
shelter would be greater or less if the bomb had been 
buried to the depth it would be likely in practice to 
reach before exploding, and, of course, the test gives no 
guide to the effects of a fragmentation bomb exploding 
on impact. 

Until the details of this and other tests are available 
to the public no exact value can be given to the pro- 
tection offered by the shelter, and it would, therefore, 
be best to assume that its performance would approxi- 
mate to that of the type A shelter referred to above. The 
type A shelter has, however, been assumed to give equal 
protection in all directions ; the absence of an adequate 
door renders the Government shelters vulnerable to 
hoth blast and splinters from an appreciable zone. 
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Conclusion. 


Unless bomb-“ proof ”’ construction is used throughout 
a particular district, there must always b2 a definite 
risk of some shelters being hit; the use of partial pro- 
tection, therefore, pre-supposes that we are prepared 
to allow a certain proportion of casualties to occur 
over and above those which occur outside the shelters. 

The strength and design of the shelters will directly 
control this proportion. In fixing a level of protection 
we are therefore also fixing a proportion of casualties 
which we are willing to allow. 


It is at this point, perhaps, that the subject becomes 
“ political,’ and might be left in other hands; but it 
surely is the duty of the technical professions so to 
analyse this and all the other factors relating to pro- 
tection that the full facts and the relative values are 
clear for all to see before a decision is made by laymen. 


A.R.P. Structures. 


Suggestions for a Practical Effort to Provide Immediate 


Protection by 


Municipalities and Private Enterprise. 


By Stanley Hamp, F.R.1LB.A. 


HE problem of making provision in time of enemy 
air raids can be divided under two primary 
headings :— 

(a) The necessary works to make existing buildings 
useful whilst detracting the minimum from their 
present usefulness. 

(6b) To erect entirely new structures as shelters which 
shall also be useful for purposes of commerce in 
peace time. 


The need for the immediate provision in the shortest 
time makes it necessary to employ both methcds. 

Air raids in any future war, particularly between first- 
class powers, will be on an entirely different scale and 
more devastating than those of the 1914 war, the 
recent experience in Spain and the Far East. Apart 
from the enormous destruction of property there will 
be wholesale massacre of the civil population unless 
really adequate air raid protection is given. 

It is possible that an aeroplane flying at great height 
and speed can drop its bombs several miles from its 
target and be on its way back to its base before the 
bomb actually bursts. Although it is extremely difficult 
to hit a given object, it is absolutely certain that should 
a raid take place over a densely populated area (such 
as the East End of London) the authorities must expect 
serious casualties running into thousands. 

It has been suggested that air raid attack might take 
two forms, a knock-out blow or attempt to wear our 
resistance down. The former would be directed against 
London, the latter would be against other vulnerable 
points throughout the country, such as munitions 
centres, power stations, aerodromes, etc. 

There is little doubt that an enemy would be prepared 
at great loss to themselves to lay London in ruins. 
There is very little question that in the event of a 
European war, the surprise raid, aimed at paralysing 
the enemy’s nerve centres, would be immediate. 

An enemy has at his disposal three kinds of bombs, 
two of which are destructive to buildings and life and 
the third chiefly to life: (1) High explosive ; (2) incen- 
diary bombs ; (3) bombs distributing gas. 

Of these three the Government appear to have directed 
the most attention to the third, and whilst the suffering 
caused by these bombs to the victims is undoubtedly 
intense, the numbers that may have to be dealt with 
might conceivably be very small as compared with the 
damage that may be caused by bombs having poten- 


tialities for material as well as personal damage of a 
more diversified type and over a much larger area. 

Since practically all air attacks over this country 
would have a psychological rather than a military 
objective, it is of the first importance that science and 
constructive knowledge shall minimise to the utmost 
extent the effect of such attacks. 

London as a main objective can be reached in about 
seven minutes from the sea and, on a cloudy day or at 
night with engines cut off, the machines can reach and 
pass on beyond London without any warning of their 
presence except by the amount of damage they inflict. 
It is therefore essential that provision be made for 
persons to occupy such buildings as are selected as 
shelters for lengthy periods and to have knowledge of 
how to find them in darkness and by the shortest 
routes. 

To those who during the Great War were engaged in 
assessing damage by enemy aircraft and who therefore 
saw the effect of the various bombs, it is obvious that 
the provision of shelters for the population at large is 
not receiving sufficient attention. Neither is it yet 
realised that no adequate protection can be given 
without a very large expenditure of private or public 
funds. 

In considering what precautions might be taken it is 
necessary to enumerate those methods which are under 
consideration, such as :— 

(a) Evacuation, and Holiday Camps. 

(6) Trenches in our open spaces, concrete lined and 

covered and Steel Shelters to the individual home. 

(c) Shelters :—(1) Underground portions of buildings ; 

(2) Underground Garages and multi-storeyed 
buildings. 

(d) Bombproof strongholds: (1) Heavily reinforced 

steel and concrete structures; (2) tunnels con- 
structed 60 feet below ground level. 


Evacuation. 


There is little doubt that of all the previously mer.- 
tioned precautions evacuation is of the first importance. 
Unfortunately, with the utmost provision that can 
possibly be made there wili still remain in our large 
cities a great numb2r of men and women who will be 
unable to leave, particularly of the working class. It 
would appzar, therefore, that the greatest harm would 
prevail in the densely populated working-class area. It 
is therefore urgent that A.R.P. provision should be 
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made in these districts. In the outlying districts of 


large towns and the smaller provincial towns and 
villages there is not the same urgent necessity. 


Trenches in Open Spaces. 


There is little doubt that trenches which are to be 
constructed in our open spaces are primarily intended 
as emergency shelters for those people who happen to 
be in the particular neighbourhood at the time. They 
can never become an adequate air raid shelter for long 
periods, but they will protect from splinters, flying 
stones and concussion. 

Such trenches would in all probability have to be 
constructed in our public parks and open spaces. It 
would be difficult to house very large numbers and by 
their very nature they could not be used for continuous 
long periods unless they were properly drained and 
ventilated, and it is very doubtful whether the public 
would make use of them. In any case there would be 
‘large areas in the densely populated districts where they 
could not be constructed. 

In Germany the centres of the wide roads have, in 
many places, been constructed as public shelter trenches 
at considerable depth and covered with concrete and 
earth. 

Shelters. 

It has been found in practice that people sheltering 
even in well-built houses, although protected from 
splinters, are more often than not killed by falling 
masonry, due to the collapse of the building caused by 
concussion from a high explosive bomb dropped even 
some distance away. 

In Spain it has been found that so many people have 
been buried for days under debris that cellars have been 
forbidden as shelters. 

Experience gained from aerial bombardments in both 
Spain and the Far East has gone far to confirm that 
reinforced concrete buildings, due to their homogeneous 
construction, resilience and great inherent strength, are 
perhaps the most suitable form of construction. Being 
monolithic structures, they are capable of resisting the 
blast pressure from explosion. 

Experience in Madrid has shown that the shock from 
a medium bomb will burst a street main, so that it is 
important to remember that any form of underground 
shelter must be protected against flooding from such a 
cause. 

It is also essential to remember that wherever air 
raid shelters are provided, unless a reasonably high 
proportion of the people can get into these shelters 
before the bombardment begins, a frightened population 
may crowd the streets and cause panic when masses of 
shrapnel and pieces of anti-aircraft shells begin to fall, 
seriously hindering fire engines and ambulances from 
fulfilling their necessary dutie®. 

The authorities will have to face a double task of 
looking after the bodies and the minds of the survivors 
as well as salvaging the devastated areas. 

It has been said that a squadron of 270 aeroplanes 
could drop 400 tons of bombs in half a minute and 
probably kill 8,000 people and injure some 15,000 people, 
and this could be repeated several times a day. 


Underground Shelters. 


There is a proposal to construct public garages under 
our public squares to be used as shelters for housing 
large numbers in war time. Unless such provision is 
constructed to be proof against the high explosive 
bomb and unless proper facilities for draining, ventila- 
tion, sanitary conveniences and electric light are provided, 
these would be most undesirable. To make these pro- 
visions would be a very costly matter. One result must 
not be lost sight of. If such excavations are not some 
distance below the ground surface they will probably 
cause the destruction of all the large trees which now 
exist; which would mean the destruction of a very 
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valuable natural beauty of which London in particulai 
is rightly proud. 

In Barcelona tunnels have been arranged. 45 feet 
under the buildings, forming long galleries approached 
from the pavements, so arranged that they give access 
one to the other, in case of accidents. 


Multi-Storey Shelters. 


This is the form which, like the previous suggestion, 
would have a use in peace time. It is thought that it 
would be more worth while to embark upon a larger 
capital outlay if by so doing the structure could serve 
some useful purpose when not required for its war- 
time use. 

Although it is recognised that the erection of such a 
structure would of necessity mean the placing of a larger 
number of persons on a smaller superficial area, against 
this objection it is contended that such buildings could 
be erected where they were most serviceable and there- 
fore provide a substantial contribution, and if spaced 
widely apart the chances of a direct hit from a high 
explosive bomb would be somewhat remote. 


Bombproof Strongholds. 


The proposal to construct heavily reinforced steel 
and concrete shelters is very limited in its usefulness as 
far as the mass of people is concerned. The cost would 
be prohibitive except in key positions where important 
officials must maintain their duties in very vulnerable 
places. 

The suggestion of providing bombproof tunnels under 
our cities, if adopted, would provide probably the most 
certain protection one could desire. As they would 
have to be placed 50 ft. in the ground, all the necessary 
amenities for a large population they should be made to 
house would mean not only a very vast expenditure of 
money but too long a period necessary in their 
construction. 

From the foregoing it will become apparent that 
A.R.P. is an immediate necessity and can be tabulated 
in order of probable execution as follows :— 


(1) The strengthening of all existing 
suitable. 

(2) The provision of trenches in our open spaces for 
emergency shelters and Steel Shelters to the In- 
dividual home. 

(3) Structures to house large numbers above ground 
or under ground (to be proof against small bombs, 
incendiary bombs, splinters and concussion, but 
not proof against a direct hit from a high explosive 
bomb). 

(4) Deep tunnels under our towns capable of with- 
standing the high explosive bomb. 

It has been found that the safest place in a building 
is on the first floor against internal walls, where there 
are concrete floors, or on the concrete staircases ; and 
the provision of shelters within these buildings is a 
matter that should receive attention. It is understood 
that there is no poison gas yet devised which is heavier 
than air, so that persons situated at a reasonable level 
above ground would be free from the effects of gas. 
With regard to splinters, it was found that whilst 
splinters scattered on the impact of the bomb, consider- 
able damage and piercing was caused to the walls of the 
ground floors but the upper floors, apart from windows, 
usually remained unscathed. 

With regard to flat roofs of schools and warehouses, a 
layer of sand placed on the existing roof with 4 in. or 
5 in. of reinforced detonating concrete slab above the 
sand covered with waterproofing material, with the 
rainwater pipes, etc., extended to the new level, would 
render most flat-roofed buildings immune from serious 
damage. The extra weight of the roof would require 
additional support in the shape of pillars and beams 
and might quite easily be added to existing buildings. 


buildings 
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Work to Existing Buildings. 


As to the conversion of existing buildings to public 
air raid shelters, only those of steel frame or 
reinforced concrete should be considered, as they are the 
only type of buildings found by experience to with- 
stand the effect, to any reasonable extent, of the blast 
from bombs; and it is suggested that an immediate 
survey be made of such buildings by experts and that 
such work as would take, say, more than three days, 
should be at once carried out and that for the remainder 
the necessary partitions and such like should be made, 
fitted, numbered and stored not more than half a mile 
distant in some convenient spot; and that the plans 
resulting from such surveys and the other particulars 
should be contained in a glass-fronted box in some 
reasonably conspicuous part of the building, the glass 
being clearly labelled as to what is contained in the box. 
All buildings scheduled as air raid shelters should at once 
have an electrically-illuminated blue cross sign outside 
so that the public may become in time of peace familiar 
with the location of such buildings. The cost of such 
constructive work and compensation for any loss of 
efficiency of buildings so altered should be borne by 
the public exchequer unless the owners are sufficiently 
patriotic to carry out the work at their own expense. 

In areas where there are a large number of two-storeyed 
or other dwellings and no buildings suitable for conver- 
sion, air raid shelters should at once be constructed 
either above or under ground. Such buildings should be 
gas- and bomb-proof and properly equipped, and their 
position and the interior of the shelters themselves made 
familiar to the inhabitants. 


Structures to House Large Numbers. 


The alternative of providing for the greater concentra- 
tion that will become essential must be considered on 
its merits in the particular area to be served. The under- 
ground structures have some advantage over the multi- 
storey building. They also possess disadvantages which 
the latter does not possess ; however, it will be found 
that the open spaces available for such a purpose will not 
always be obtainable where the working classes are so 
densely housed. It is therefore suggested that if this 
demand is to be quickly dealt with the ferro-concrete 
building above ground will prove of most use. 

Of the type of buildings which might be considered 
the most useful to be built or converted into air raid 
shelters, multi-storeyed garages appear to offer the best 
solution in the centres of towns or cities as they would 
be revenue-producing during peace time, when their 
positions would be familiar to the public at large, and 
would provide large open spaces for shelter and medical 
treatment during wartime. During peace time, however, 
they might not provide sufficient revenue to cover the 
cost of ground rents or provide interest on the extra 
capital expenditure involved in erecting such buildings 
in a manner suitable for use during war time. A self- 
supporting garage with a reasonable prospect of day 
and evening trade would require—if to be erected on a site 
in London—a site costing not more than 2s. 6d. per foot 
for ground rent and to be erected in reinforced concrete 
at a cost not exceeding 1s. per foot cube. In provincial 
towns of the largest size such as Manchester, Liverpool, 
etc., the cost of the site should not exceed ls. per foot 
super as the demands on the garaging space in the 
evenings would be much less and the patrons of the 
garage would not pay for garaging at any time on the 
same scale as do those visiting London. 

It is probable that the extra cost involved in erecting 
such a building to serve the dual purpose suggested would 
be about 8d. per foot cube—expended in providing 
stouter columns and beams, thicker floors and double- 
thickness roofs packed with sand, also steel shutters to 
windows and doors, air locks to entrances, stored lockers 
and partitions, medical supplies and all the other 
accessories to be held in readiness within the building 
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for almost immediate use. This difference in cost both 
as to site and specialised building should be met out of 
the public purse without, however, any control of the 
person running the garage except in time of war when 
the building would be taken over by authority and the 
owner paid an agreed rent to cover the interest of the 
money invested, the ground rent and other overhead 
charges. It should be noted that such a building would 
require to be independent during war as to electric 
supply for its various activities. 

Plans for a typical garage on an island site are 
illustrated. The extra cost of erecting other types of 
buildings adaptable as air raid shelters would be very 
similar but would vary downwards as the cubical 
content increases. 

It is suggested that all local authorities should be 
asked to supply sites for such buildings as necessary 
and suitable for their own demands and that the Govern- 
ment or private enterprise should take over the erection 
of the buildings. 

These buildings might be so constructed to have a 
use during peace time but capable of being fitted out 
immediately for use during war time. 


The types of building that it is contended would be 
possible are the following: (1) Public garage ; (2) com- 
munity centre ; (3) health centre and clinic ; (4) public 
wash-house. 

All such buildings could be designed to fulfil all the 
requirements of a building to be proof against all war 
risks except the high explosive bomb and could be so 
planned that the conversion could be easily and readily 
carried out. 

These buildings should be large enough not only to 
form shelter to the thousands who would require pro- 
tection, but they should each contain provision for a 
decontamination unit and first-aid unit and clearing 
station. Such provision will be of vital importance after 
every raid. If some such buildings were provided a 
great step would have been taken towards solving this 
very difficult problem. 

The Italian Government have recently tabled a Bill 
that provides that public land may be let to private 
companies or individuals for a period not exceeding 60 
years and at a nominal rent, in each case, of 100 lire 
(about £1) a year. The concessionaires, as a compensa- 
tion for the expense incurred in building suitable shelters 
underground, will be allowed to use the surface area for 
commercial purposes, including cinemas and theatres, 
and are also to be exempted from various taxes. 


For this reason the plan prepared shows what would 
be possible on a particular site where a public garage 
might be erected by private enterprise assisted by 
Government loan, and it is contended that the idea 
underlying the suggestion might be extended in many 
directions with similar results. 

This plan is for an actual garage and is to be erected 
in an important provincial town, and hence the reason 
why this particular shape of plan is shown. 

The result might be that instead of spending huge 
sums of money for accommodating in time of war those 
people who must be so protected without any return 
whatever on such expenditure, the accommodation could 
be partly provided by private enterprise. Further- 
more, the type of buildings suggested would not ruin 
our parksand squares ; instead of building structures that 
would of necessity remain useless unless war came, and 
further, instead of having buildings that would be 
deteriorating year by year, the country would possess a 
group of useful buildings that might go a long way to 
solve the present parking problem and also provide a 
very useful contribution to the Health and Social 
Service of the community. 

The procedure would be that immediately war was 
probable the local body would take over the whole 
building and convert it to its new purpose. In the case 
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of a garage building the cars would be taken 
over and provide at once the means of 
transport for the people who were to »5e 
housed within the unit. The A.R.P. Wardens 














would take over the portion prepared jor 
decontamination. The nearest hospital 
would take over and staff the First Aid U; it 
as a Clearing Station with doctors, nurs>s 
and hospital equipment. 

The working classes for whom these shelte rs 
would be primarily intended would recognise 
that the Government had made a serio.1s 
effort on their behalf which would go a vevy 
long way in preventing a feeling of resent- 
ment at a time when the support of a 








working-class population is vitally important. 














A Convertible Garage. 





CROSS SECTION. 


























UPPER-FLOOR PLAN. 


The plan shown is the joint effort of well- 

known experts in their particular subject, and 

has been prepared to show in practical form what migitt 

be possible. It is not, however, intended in any sense 
to be a final plan. 

It is impossible to describe it in full detail, but the 
following description will give a general idea of the 
proposal. 

The building has been designed to serve as a mcdern 
up-to-date garage in peace time, which is to be converted 
on the possibility of war into an Air Raid Shelter, 
Decontamination Unit and First Aid Clearing Station. 
It is to be erected on a site chosen as a detached build- 
ing and if possible of a shape to avoid right-angles. 

It is to be a ferro-concrete structure throughout, 
including the external walls; the external walls them- 
selves also to be faced with 4 in. stone supported by the 
concrete construction, with 2 in. hollow space forming 
an air cushion behind the stone as provision against 
blast. 

The floors are arranged to make it possible for ramps 
to be used as a means of accessfrom floor to floor. In 
addition, there is a central staircase and a lift. The 
whole of the inside of the building -is left with bare 
concrete to be distempered and the structure through- 
out will be of the most economical kind except that 
special provision is made by means of properly con- 
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GROUND-FLOOR PLAN. 


At GARAGE BUILDING PREPARED FOR AN AIR-RAID SHELTER, 


FIRST-FLOOR PLAN. 


DECONTAMINATING UNIT AND FIRST-AID UNIT 
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Something for nothing ! ! 


Permanent increase of the 


Compressive & Tensile Strength 


of concrete without any additional cost. 


“Colemanoid” No. 1 


not only permanently waterproots concrete, whether it be 
in the form of renderings or mass concrete, but also definitely 
increases its tensile and compressive strength, thus giving 
additional protection against blast and suction wave. May 


I send you details and copy of tests? 


Gu 


The Adamite Company Ltd. Head Office: Manfield House, Strand, W.C.2. Temple Bar 6233 


Divisional Offices: 42, Deansgate, Manchester, 3; 83, Colmore Row, Birmingham, 3. 
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MILNERS 


SECURITY 


STRONG ROOMS e SAFES e ROLLING SHUTTERS e STEEL OFFICE & FACTORY EQUIPMENT 


If war should come, it will be of vital importance that the nation’s industrial machine should function as 
smoothly as possible. Now is the time for those in control of business organisations to make every preparation 
to enable their businesses to be carried on under wartime conditions. The adequate safeguarding of business 
records is of especial importance. Without such records, ledgers, plans, important documents, etc., a business 


may be brought to a standstill. 


[he great practical experience of Milners’ in combating all known risks is an asset of incalculable value, 
and technical experts are always available to discuss security problems with those in positions of responsibility. 


MILNERS’ 
“VEE-BAR” STRONG ROOMS 


MILNERS’ “VEE-BAR” Construction is the most efficient 
and inexpensive form of reinforcement for Concrete 
Strong Rooms that has yet been devised. It is particularly 
suitable for large firms and in all situations where there 
is danger from fire and explosion. 

The “Vee-Bar” Room can be embodied in the construc- 
tion of the building or can be erected as an inner lining 
to an existing room whose strength is not considered 
adequate. 

The reinforcement consists of 24" x 23" x 3" steel angles 
placed horizontally and vertically at 9" centres, thus 
forming a mesh of approximately 6" square over the 
entire superficial area of the room. ‘This reinforcement 
adds enormously to the strength of the roof, where great 
strength is essential in order to withstand the violent 
shock to which it would be subjected in the event of the 
collapse of the superstructure due to fire or the blast 
from an explosion. 


The weight of the reinforcement is approximately 16 lbs. 
to the square foot and the method of erection can success- 
fully be carried out by the Contractor from our instruc- 
tions. Strong Rooms of this description are usually built 
without foundations, straight from a prepared floor. 


Quotations will gladly be submitted, and the fullest 
technical assistance is available to all Builders and other 
inquirers. 





Perspective view showing “Vee-Bar” 
reinforcement in position. 


MILNERS’ Steel Storage Bins and Equipment at the Filton Works 
of the Bristol Aeroplane Company. 


CONTRACTORS TO THE ADMIRALTY, 
H.M.O.W., BRITISH RAILWAYS AND 
PRINCIPAL INDUSTRIAL CORPORATIONS. 


Catalogues free on request. 


MILNERS’ 


SAFE COMPANY. LTD. 


Head Office: 
12-13 NEWGATE ST., LONDON, E.C.1 


Depots at Glasgow, Liverpool, Manchester, Leeds, Bristol, Dublin. 
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structed steel shutters, so that all windows and openings 
can immediately be sealed against attack. 

Of necessity provision must be made for additional 
electric services, heating and plumbing services which 
would be essential for war conditions. 

To provide quickly for the building to be divided into 
several units in war tine, special metal divisions and 
shutters are provided and housed in the basement until 
required. 

In case of any breakdown in the electric services a 
stand-by electrical installation is provided. 

Lock-up shops could be provided where there would 
be a demand. 

The roof is specially designed to resist the small bomb 
and incendiary bomb. 

The upper floors, in case of araid, are to be used as the 
air-raid shelter, and provision is made for sanitary 
services, also kitchens. 

The ground floor and the basement floor will be used 
for the Decontamination Unit and the First Aid Unit. 
The Decontamination Unit is complete in itself with 
separate access*to First Aid Unit and the shelter above. 

Apart from the Decontamination Unit there is a 
separate entrance on the ground floor for those going to 
the shelters on the upper floors, and a separate entrance 
on the other side of the building for the cases arriving 
for the First Aid Unit, In this unit the male cases are 
dealt with on the ground floor and female cases in the 
basement. In the basement, in addition, two 20-bed 
wards are provided, one for male and one for female, 
with services and nurses’ quarters. Both in the male 
and female First Aid Section is provided a small opera- 
tion unit with anesthetic room, theatre, and sterilising 
room. The whole building will be air-conditioned by 
means of plant placed on the roof, adequately protected. 
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It is undoubtedly the case that the public at large 
have at the present time a very confused idea about 
A.R.P. and, further, appear to be under the impression 
that the Government have equally confused notions. 
A.R.P. being a matter of military defence should surely 
be directed by the War Office, whose knowledge of 
concrete defences should at least be equal to that of the 
Home Office. Since all the population in time of war 
would, owing to air raids, be technically in the firing-line, 
they should be minutely instructed in groups in time of 
peace as to what is required of them in time of war and, 
as far as practicable, rehearse in time of peace so that 
confused and tragic delays do not occur. These in- 
structions should be given by capable military R.E. 
officers to the various local territorial units who, in turn, 
should instruct the public—wearing military dress at 
the time. 


A First and Useful Step now being taken by a 
Rural District Council. 


A Community Centre designed by Mr. J. F. Watkins 
for the Amersham Rural District Council and which they 
are about to erect at selected points throughout the area 
under their administration, is illustrated. 

The primary purpose of the building is to be a centre 
for social activities in the district, arranged on the lines 
suggested by the National Council of Social Service and 
the National Fitness Council. Accommodation is pro- 
vided suitable for use by the various bodies engaged in 
social work, musical and operatic societies and local 
gymnastic and physical training clubs. In addition, it is 
proposed to provide accommodation for the local volun- 
tary fire brigade and also committee rooms which are 
available for use by the Rural District Council and other 
local bodies for various purposes. It was also felt that 
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CROSS SECTION THROUGH COMMUNITY CENTRE. 
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A PROPOSED COMMUNITY CENTRE. 


[COMMUNITY CENTRE AS ADAPTED FOR A.R.P. 
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the organisation to be built up for A.R.P. purposes 
could usefully be housed in thesame building, and there- 
fore the layout of the scheme should be such that in 
times of crisis the accommodation could be converted for 
use as an A.R.P. centre and first aid post, without in- 
volving any structural alterations. The advantages of 
centralising the offices for A.R.P. administration with 
the decontamination and first aid facilities, also fire- 
fighting services, are obvious, and do not call for ex- 
planation. These facilities would also be available in 
normal times for the purpose of A.R.P. instruction. It 
will be seen by comparison of the alternative plans 
illustrated how very easily this can be arranged, the only 
further work necessary being the erection of temporary 
screens in the gymnasium to form the first aid rooms. 

The structure will consist of ferro-concrete frame and 
roofs faced with brick. The roofs are flat, with parapets 
on all sides to facilitate protection by sandbags when 
the necessity arises. 

It is felt to be important for the public to realise that 
in a building of this nature provision is being made to 
meet all the probable requirements of A.R.P. work, and 
that they should accustom themselves to the idea that in 
times of crisis this is the building to which they should 
apply for advice, instruction and possibly treatment. 

The psychological effect of this permanent provision of 
such facilities should be very valuable and in the interest 
of the public as a whole. It is estimated that the 
cost of the building will not exceed £10,000. 


Summary. 


1. Prepare and plan for a definite number of people 
for evacuation and Holiday Camps. 

2. Form and instruct groups of volunteers for special 
duty in each area and rehearse under capable instructors 
under the control of R.E. officers to the various local 
territorial units, wearing military dress at the time. 

3. Construct trenches as emergency shelters in all 
open spaces suitable and steel shelters to the individual 
home. 

4. Make survey of all existing buildings capable of 
being easily converted for shelter purposes and proceed 
where possible with the necessary work at once. 

5. Erect at once in most suitable positions new 
buildings for shelters with decontamination units and 
first aid units, such sites to be provided by the municipal 
bodies and with a contribution from Government funds 
‘for cost of erection. (Plan accompanying illustrates 
how and where these might be arranged within the 
London area.) 

6. Tunnels 50 feet underground below streets and 
buildings as now carried out in Barcelona. 
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7. Public garages under parks and open spaces con- 
structed low enough and sufficiently protected against 
high explosive bombs. 

The plan of London illustrated shows a possible . 
position for the erection of shelters and first aid units 
to be so designed that they can have a peace-time use, 

If they are constructed in steel frame or ferro-concrete 
and if sound organisation is applied in their construction, 
it is estimated that within six months a large number of 
such buildings could be completed. ach local authority 
could, if desired, erect such buildings, and probably 
with the assistance of Government funds and private 
enterprise. 
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SITE PLAN OF LONDON, SHOWING SUGGESTED POSITIONS 
FOR SHELTER BUILDINGS. 


It is suggested that authorities should consult with 
local members of the architectural profession who 
could give necessary advice in selection of site and 
construction of buildings. 

The foregoing has been written to place on record a 
possible plan to meet the occasion. It has been felt 
that unless and until some definite plan is so prepared, 
that everyone can grasp the full intention of what is the 
immediate need, nothing will materialise in time for a 
possible early outbreak of war. To be in time is the 
essential factor if we are to succeed. 





February 24 1939 THE BUILDER A.R.P. SUPPLEMENT xxi 


REINFORCED 
BRICKWORK 


designed for A.R.P. work offers the most 


efficient protection against high explosive 


and incendiary bombs at minimum cost. 
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LONDON BRICK COMPANY LIMITED 

HEAD OFFICE: AFRICA HOUSE ». KINGSWAY att RSE 2 TELEPHONE: HOLBORN 8282 

BIRMINGHAM DISTRICT OFFICE : PRUDENTIAL BUILDINGS, ST. PHILIP'S PLACE, BIRMINGHAM, 3. TELEPHONE : COLMORE 4142 

SHEFFIELD DELIVERY DEPOT: L.N.E.R. GOODS STATION, TINSLEY. TELEPHONE: ATTERCLIFFE 41573 
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THE PROBLEM OF 


A-R-P 


i> SOLVED BY 


MESH STEEL 


A REINFORCEMENT TESTED 
BY 


HIS MAJESTY'S WAR OFFICE 
TO THEIR ENTIRE SATISFACTION 











Model showirg 
reinforcement 
for small type 
Bombproof 
Shelter. 











MESH STEEL, EGGINTON HOUSE, 25 BUCKINGHAM GATE, S.W.1. VICTORIA 9424 
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Home Office Air Raid Shelter Policy. 


REPORT by Mr. David Anderson, 
uL.D., B.Se., M.Inst.C.E., Mr. B. L. 
urst, M.Inst.C.E., and Sir Henry Japp, 
.3.E., M.Inst.C.E.. who were appointed 
, the Lord Privy Seal to consider certain 
aspects of the problem of air raid shelters 
—has now been issued as a White Paper 
(Cmd. 5932, H.M. Stationery Office, price 
9d.). Following is the full text of the 
White Paper [The cross-heads are ours. 
—Ep.]:— 

We have had the opportunity of discussing 
with the Lord Privy Seal some of the prob- 
lems of the shelter policy, and in particular 
the proposal to provide sectional shelters for 
the population of vulnerable areas in their 
own homes. 

in the first place we would record our whole- 
hearted agreement with the Lord Privy Seal 
that the provision of a shelter in or in close 
proximity to the home of every citizen in 
vulnerable areas is a sound policy, and that 
such shelter should provide reasonable pro- 
tection against blast and splinters from the 
near-by explosion of a medium-sized H.E. 
bomb and against the collapse of the super- 
structure, and we have now to record our 
opinion as to how far a sectional steel shelter 
can fulfil the requirements of this policy. 


L 
Hi 
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The Sectional Steel Shelter. 

[.—(a) A sectional steel device is one 
method of providing such shelter. There are 
a number of such devices on the market and 
we consider that two or three standard types 
could be adopted which would satisfy the re- 
quirements and which would enable a large 
number of firms to adapt their plan to the 
production of one or other of the types with 
the least possible delay. 

(6) Such a shelter should measure not less 
than 6 ft. by 4 ft. 6 in. in plan and should not 
be less than 6 ft. high from the crown of the 
arch to the floor. This shelter would hold four 
persons for a short period and might even in an 
emergency hold six persons. It would, there- 
fore, form the minimum shelter for the two- 
storeyed terraced house or cottage type of 
modern house, which on the average accom- 
modates rather under four persons. The 
dimensions given are, in our opinion, the abso- 
lute minimum for three reasons :— 

(i) Anything smaller would have no 
market value above its value as scrap, 
whereas a structure of the minimum size 
which we recommend would have a definite 
value for other useful purposes. 

‘ (ii) That there would be serious risk of 
very rapid suffocation in any smaller shelter 
in the event of the exits being blocked and 

(iii) Anything smaller would be unaccept- 
able to the people and we would particularly 
emphasise the danger of issuing a type of 
shelter which onal only be entered by 
crawling and in which only a crouching 
or recumbent attitude is possible. 

(c) The weight of such a shelter would be 
from 5 cwt. to 7 cwt., and the maximum 
weight of any one member would vary from 
60 Ib. to 100 Ib. 

In our judgment these shelters could not 
be distributed quickly and easily. For every 
million persons provided for the weight of 
metal to be handled would be from 60,000 
to 80,000 tons or on the average 25,000 lorry 
loads. The shelters must be distributed by 
lorries and must, therefore, be distributed in 
advance of an emergency owing to the claims 
upon transport at such a period. 

(d) These shelters could be mass-produced 
and be capable of erection by two men of 
average strength and no special skill. The 
design should be confined to two or three 
types at the most. 


Position Occupied by Shelters. 
II.—With regard to the position to be occu- 
pied by these shelters we are definitely 


Engineers’ Report. 


opposed to the placing of them within houses 
for the following reasons :— 


(a) The ordinary ground-floor room of the 
small house only measures about 10 ft. by 
12 ft. and therefore such a room would be 
to all intents and purposes out of action 
whilst the shelter was in it. Every air raid 
will reduce the available accommodation 
and increase the pressure on undamaged 
houses in already overcrowded areas, and it 
is therefore an error to render any accom- 
modation useless for normal purposes. 

(b) The shelter would provide no addi- 


tional protection against splinters beyond - 


that which the walls of the room provide, 

and would have no resistance to splinters 

entering through the doors or windows. 

(c) Unless the floor of the room were 
removed and the shelter placed on the 
ground below (generally about 15 in. below 
the floor) there is danger of the shelter 
being driven through the floor by the col- 
lapse of the house, to the added danger of 
the occupants. 

(d) Unless the shelter were strongly 
anchored to the floor, the collapse of 
one side of the house would incur the risk 
of its displacement and distortion. 

(e) There is a very serious risk of debris 
from the fall of the house forming a solid 
wedge of masonry at the ends of the shelter 
making the rescue of the occupants very 
difficult. For the same reason there is a risk 
of the occupants being suffocated from lack 
of air and by the dust from the debris. The 
— the house the greater will be this 
risk. 

(f) Assuming, as seems most likely, that 
an attack with H.E. bombs will be accom- 
panied by the use of incendiary bombs, the 
risk that the shelter will become an oven 
for the trapped occupants is a very real one 
and one which we consider would render 
the acceptance by the people of the device 
for use inside a house more than doubtful. 

(g) There is a risk that the entrapped 
occupants may be killed by the escape of 
gas from the domestic supply (the gas-mask 
is not proof against this form of gas). 

A shelter device of this kind, to be pro- 
vided in large numbers, must, in our judgment, 
satisfy public opinion. | Undoubtedly most 
people would prefer to stay in their houses 
to take shelter, and though at first sight the 
device might seem to render this possible, the 
plain truth is that if they do so, within the 
protection of such a shelter, their chances of 
rescue are greatly diminished and the prospect 
of a lingering death increased if the house 
collapses. Ease of exit is the most funda- 
mental requirement of a proper shelter and 
ease of exit from a sectional shelter within a 
small collapsed house is almost a contradiction 
in terms. 

There is, however, in our judgment, a very 
definite place in the shelter policy for a steel 
shelter device of this kind for small houses. 
During the recent crisis the Home Office re- 
commendation that the householder should 
dig a trench in his back-yard or garden was 
severely criticised on the grounds that many 
could not afford the cost of the materials 
necessary to revet the trench, and there was 
a demand for the free issue of material for the 
purpose. 

The sectional device is an answer to this 
criticism. Placed in the garden or yard and 
covered with earth or sapiens it provides as 
good a shelter as a covered trench. It should 
be sunk at least partially in the ground as 
this not only provides increased lateral pro- 
tection but also provides the earth necessary 
to cover the shelter. Thus protected it can 
be placed close to the house without serious 
risk from the collapse of the building. 


The Applications of Shelters. 

IlI.—The extent to which the sectional 
shelter may be regarded as a solution to the 
problem, and the numbers which would be 


required if it is adopted, are difficult for us to 
assess, as we have not the figures at our dis- 
posal to show in detail how the population of 
vulnerable areas is housed. We would recom- 
mend that the following principles should be 
adopted in assessing the extent of its applica- 
tion. 

(a) The device is suitable for the cottage 
type of houses on the modern building 
estate where there is ample garden space. 
Owing to the flimsy nature of these build- 
ings it is not easy to strengthen them at 
reasonable cost in order to provide adequate 
shelter within the house without consider- 
able disturbance in peace time. 

(6) It is suitable for the two-storeyed 
terraced type of house, many of which are 
old and unsound, provided that there is 
sufficient room in gardens or back-yards to 
erect the shelter. From the few inquiries 
we have been able to make it appears that 
in the majority of cases in London such 
back-yards exist. |The problem of two- 
storeyed terraced houses without yards 
must, however, not be overlooked and some 
other solution must be sought for these. 

(c) It does not provide the best solution 
for the basement house, for which we make 
other recommendations. 

(d) It is no answer to the problem of pro- 
viding shelters for the occupants of tene- 
ment flats where hundreds of people are 
housed in blocks of buildings in which the 
provision of family shelters is impossible 
and the provision of communal shelters will 
be necessary. 


Safety Value of Shelters. 

IV.—We consider that the sectional shelter 
which will be erected in time of emergency 
has a definite place in the immediate short- 
term policy, and will provide a reasonable 
amount of safety though it is less efficient 
than a permanent structure of brick and/or 
concrete, of the pill-box type, which would, 
in addition, have a definite peace-time use as 
a coal-shed, bicycle and perambulator store 
or garden shed, but which would be more 
expensive. These would be built in groups 
at the intersection of fences to accommodate 
two or four households of four people each. 


Use of Basements as Shelters. 

V.—(a) The provision of shelter in the base- 
ment house can best be provided, in our judg- 
ment, by propping the basement ceilings and 
providing adequate alternative exits. It must 
be remembered that in this type of house 
there is generally a family on every floor, and 
in many areas a family in the basement, as well, 
or from 12 to 16 persons in every house. The 
basement rooms will have to be prepared in 
peace time to receive the props and some 
work may be necessary to make the provision 
of emergency exits possible. This will neces- 
sarily involve temporary inconvenience to the 
basement dwellers, but when the work has 
been done the basements will be no less habit- 
able than they are at present. The props can 
be stored and erected by unskilled labour at 
the time of emergency, but when erected the 
basements will definitely have to be regarded 
as refuges for all the inhabitants of the house 
and the tenants must be evicted. 

(6) As regards existing tenement flats, the 
problem is a very complex one and will have 
to be investigated in greater detail, but the 
provision of communal shelters might take 
several forms such as :— 

(i) The evacuation of some or all of the 
ground-floor flats (or the basement if such 
exists) and the strengthening and adapta- 
tion in peace time of the portions evacuated. 
Their use as flats will cease, but uses can 
be found for them as play-rooms, bicycle 
and pram stores, etc. 

(ii) The construction of permanent 
covered trenches in communication with the 
main buildings. 
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(iii) The construction of subsidiary build- 
ings with definite protective value which 
would also have peace-time uses as 
children’s playgrounds in bad weather, 
bicycle and pram stores, washing rooms, etc. 


Future Legislation. 

VI.—Legislation with regard to future resi- 
dential buildings.—We appreciate the argu- 
ment that the constant presence of an air raid 
shelter such as a trench in the garden which 
has no peace-time purpose may have a pos- 
sible adverse psychological effect on the minds 
of children, but so long as air attack remains 
a definite threat we consider that the absence 
of a sense of protection will have an increas- 
ingly adverse psychological effect on the adult 
population. 

. The solution, in our judgment, must be along 
the lines of providing in every home an air 
raid shelter which will provide reasonable 
rotection against blast splinters and the col- 
apse of a super-structure, and which will 
have -a peace-time use and to which the 
children will be accustomed as part of their 
daily life and which will therefore not have 
any sinister connection in their minds, and 
the entering of which would, in war time, be 
no novelty. 

To meet this objective we should like to 
place on record our very strong view that 
immediate legislation should be undertaken 
with a view to ensuring that no residential 
building of whatever size or class should be 
erected in future without the inclusion therein 
of an air raid shelter, of sufficient size to 
accommodate all the inhabitants of the house 
in reasonable safety. To delay such legisla- 
tion is only to add to the difficulty in war 
time of providing refuge accommodation. 

Huge programmes of rehousing are being 
undertaken in our densely populated areas, 
which must all be considered vulnerable and, 
in the course of time, the areas of bad housing 
will all be rebuilt and to fail to take cognis- 
ance of the air raid menace in new construc- 
tion is, in our view, short-sighted if not worse. 

These rebuilding schemes are for the lower- 
paid class of workers, but we consider that 
the provision of air raid shelters in better-class 
residential buildings is equally important. 

In time of war essential workers who have 
been forcibly evicted by the destruction of 
their homes through fire or by high-explosive 
bombs will of necessity be billete , like 
soldiers in a war zone, in the most suitable and 
safest buildings available in the vicinity of 
their work. These may, and most probably 
will be, in the houses of the more well-to-do 
residents, many of whom will have been volun- 
tarily evacuated, and for this reason we con- 
sider that the provision of an air raid shelter 
in or on every residential property should be 
compulsory. 


Shelters for Wayfarers. 

VIl.—When the problem of providing 
shelter in the home is solved there still 
remains the problem of shelter for pefsons 
caught in the street and for the worker 
passing between his home and the scene 
of his labour. As we have already said, 
we share with the Lord Privy Seal his 
doubts with regard to trenches as a 
Bolution of this problem, although they 
must of necessity form a feature of the imme- 
diate policy. Trenches, however, cannot be 
dug in many localities where shelter is most 
needed, and we would urge most strongly 
that the policy of providing public shelters 
in suitable basements adequately strengthened 
and provided with alternative exits, which 
was part of the Government policy before the 
crisis, should now be edie. pursued. We 
understand that the duty of making a survey 
of such shelters and arranging for same was 
laid upon the local authorities, but we con- 
sider that if the work is to be done promptly 
it will be necessary to organise a comprehen- 
sive scheme in which the professional bodies 
of the country will be enlisted to work in con- 
junction with the local authorities and with 
the organisations of the public works contrac- 
tors and the steel industry. This work is one 
of enormous magnitude owing to the wide 
distribution of the work and the amount of 
detail involved. 
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VIII.—There are three points on which, in 
our judgment, a very clear pronouncement to 
the public is essential :— 


(a) If the goodwill of the public in this 
problem of providing shelters is to bé en- 
listed there should be a very clear under- 
standing that there will be no penalisation 
in regard to increased taxation and ratin 
on account of the provision of air rai 
shelter accommodation. In his speech in 
the House the Chancellor of the Exchequer, 
on May 28, stated that there would be no 
such penalisation. We feel, however, that 
there is still no clear understanding in the 
minds of the public on this subject. 


(6) With regard to the provision of base- 
ment shelters in large shop and office build- 
ings and in the larger private premises, the 
committee consider that building owners 
would be encouraged to provide permanently 
strengthened basements if it were common 
knowledge that the L.C.C. and other local 
authorities were willing to relax their by- 
laws for steel and other materials added to 
the basement ceilings of existing structures 
solely for the purpose of rendering them 
safe to withstand collapse of the building 
above, and the committee recommend that 
this should be arranged for. Two such 
matters which might be instanced are :— 


(i) That concrete ‘‘ fire cover ’’ encase- 
ment of constructional steelwork added 
solely for the above purpose might be 
waived. 

(ii) That stresses not exceeding 10 per 
cent. above normal stresses might be 
authorised in the previously existing 
structural steelwork of such buildings, 
provided that such stress excess were 
solely due to the addition of the dead 
weight of added protective structure. 

(c) As regards ‘‘ pill-box ’”’ or other ex- 
ternal shelter accommodations the com- 
mittee submit that the following arrange- 
ments should be made in order to encourage 
private building owners to construct them 
at their own cost, viz. :— 

(i) That concrete ‘‘ fire cover ’’ encase- 
ment of constructional steelwork should 
be dispensed with. 


(ii) That typical designs and estimates 
of cost should be prepared by the Govern- 
ment and issued to building owners. 


The committee suggests that the relaxations 
of Building Regulations recommended above 
should form the subject of new by-laws, as 
otherwise every case would have to be dealt 
with by special application and grant of a 
waiver, which would not only cause much 
unnecessary work and delay, but would tend 
to discourage building owners from embark- 
ing on schemes. 


Conclusions. 


IX.—In conclusion, we would respectfully 
state our firm conviction that the magnitude 
and urgency of this problem are so great that 
the utmost possible use should be made of 
the resources of every trade that can be em- 
ployed on the work in the construction of all 
the forms of shelter accommodation dealt with 
hereinbefore to the utmost extent and at the 
utmost possible speed, viz. :— 


(a) Pressed and rolled sectional shelters. 

(b) Propped basements. 

(c) ‘‘ Pill-boxes.”” 

(d) Permanently strengthened lower 
floors of blocks of flats and tenements. 


(e) Permanently strengthened basements 
of shops, offices, and large houses. 


(f) Communal shelters and trenches. 
Only by these means can we conceive that 


the necessary accommodat’»n will be made 
available within a reasonable period of time. 





Concluded from next column. 


workers were within the scope of the free dis- 
tribution, and other individuals who were 
mainly dependent on earnings exceeding £250 
might come within its scope if they had 
more than two children of school age. 
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DEEP BOMBPROOF A.R.P. SHELTERS. 


Att sorts of suggestions for protection 
against bombs, including the erection of con. 
crete pill-boxes in the suburbs, were nade 
during a debate in the House of Lords on 
Thursday, last week. 

In reply, Lornp BirKENHEAD explained that 
the Government contemplated several met/iods 
by which protection could be provided 
according to the type of building anc its 
surroundings :— 

(1) In houses with basements the strerg 
ening of basements by steel sheets and 
supports. 

(2) In flats or tenements by structural s 
ports arranged so as to provide a shelter large 
enough to accommodate persons living in the 
block. 

(3) In houses without basements, house: of 
one, two or three storeys of light or medium 
structure, the new type steel shelter. 

With regard to the new steel shelters which 
had been designed by many members of the 
engineering profession and which were being 
produced with the co-operation of the sieel 
industry, production had already begun and 
the supply would soon come forward in 
rapidly increasing rate. They had been con- 
structed of very strong corrugated siee) 
sheets, and when erected would take the 
weight of any débris that might fall on them 
from a house of the type for which they had 
been constructed. One of the shelters, the 
other day, withstood from 30 ft. the explosion 
of a 500-lb. bomb. The Government had de- 
cided that the distribution of the shelters 
should be made in the first place to house- 
holders who could not be expected to pay for 
them—persons whose occupations were com- 
pulsorily insurable under the National Health 
Insurance Act—then persons not compulsorily 
insured who were mainly dependent on earn- 
ings or pensions not exceeding £250. Outside 
that class there was a very large number of 
houses to which the shelter could have no 
application, and here the alternative of 
strengthening basements must come into play. 
There was in course of preparation a group 
of alternative designs for the strengthening of 
these basements, and the intention was t6 
acquire centrally quantities of standardised 
strutting material, and in co-operation with 
the local authorities to arrange for the 
strengthening of those places. The cost 
would be in the neighbourhood of £20,000,000. 
This service would be entirely removed from 
the local authorities in order that they could 
concentrate their energies on communal 
shelters. The Government believed that in 
the space of relatively few months this policy 
would give the householders and their fami- 
lies in the vulnerable areas protection against 
the effects of blast, splinters and débris, which 
were responsible for the great majority of 
casualties from high-explosive bombs and 
from the effects of falling shell fragments 
from anti-aircraft guns. 


Questions in the Commons. 


In the House of Commons, Mr. McEntEz 
asked the Lord Privy Seal if local authorities 
in the Greater London area which were in the 
danger zone and where steel shelters were nov 
being supplied were given any discretion 1” 
regard to supplying free shelters to persons 
whose income was above £250 per annum, anc 
what was the limit of such discretionary 
power. 

Sm J. 


ANDERSON said that initial distribu- 
tion of steel shelters would be limited to those 
persons who, on what in the view of the 
Government was a generous interpretation, 
were not in a position to provide protection 
at their own expense. Border-line cases would 
be dealt with later when the needs of the 


poorer classes had been met. Local authori- 
ties would confine this initial distribution to 
the classes of persons indicated in the circular 
which had been issued to them; but these 
classes were not limited solely to persons with 
an income of under £250. All manual 


Concluded at foot of previous column. 
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- We give below brief details of our recommendations for standard types of shelters which have been specially 

designed by our A.R.P. Department. Each design utilises our standard products, thereby incorporating 

ae the valuable benefits of our long practical experience, organisation and modern manufacturing methods. Construction 

the is simple and speedy and can be carried out by local labour. Where shelters are required which are not met 
‘i by these standard types, the full co-operation of our skilled designing and engineering staff is at your service. 

lium 5 

Ls b 

ich STANDARD TRENCHES 

re Precast concrete linings for the revetment of existing or new Trench 

— Shelters to Home Office or other layouts. The general principle of design 

an is based upon the use of the well-known Truscon Precast unit, 

re and has the approval of the Home Office. for any conditions of soil. As 

bi no complicated members are required, construction is simple and speedy. 

had 

the se 

ion Special Features : (3) Three standard components only: 

de- : ° ° 

ers (1) Of Precast construction throughout endl and smettsiatieanra ie: 

se- except site concrete to trench bottom. {4) All three components are manufactured 

for of high quality vibrated concrete, 

m- (2) Designed for erection by unskilled or steam cured to give densest possible 

cs semi-skilled labour. concrete, all reinforcement welded. 

om 


E BLOCK TRENCH SHELTERS 








of Precast concrete linings for 7' 0" wide Block Shelters specially designed 
“a for Industrial Companies. The shelters can be placed at any level; e.g., with 
of 2' 6" of earth cover at ground level or partially sunk and banked over. 
be The precast units can also be applied to the standard 50-person shelter 
th specified by the Air Ministry. Staircases, ramps and emergency exits can 
- be introduced at any point in the trench. The special manufacturing and 


production features described above apply equally to this system. 


: | SPLINTER AND BLAST-PROOF SHELTERS 


A This type of Shelter is eminently suitable for private houses, or as a communal 
h shelter for three or more families. The design is circular on plan, with a 
: domed roof to afford the maximum protection against flying missiles, and 
$ the shelter would be unaffected by local subsidence caused through the 
formation of craters. The use of Hy-Rib, the combined centering and reinforce- 
ment, eliminates close-boarded shuttering and makes construction a simple 
and speedy process. The steel sheets are supplied bent to shape, ready to erect. 


PRE-FABRICATED STEEL REINFORCEMENT FOR 





HOME OFFICE 
APPROVAL 


THE CONSTRUCTION OF “BURSTER” SLABS 


This Company holds the view that the best form of protection against a direct hit is 
a “burster” slab, with a cushion of sand or other material between it and the shelter 
proper. These “burster” slabs require an unusually high percentage of shear 
reinforcement, which creates the problem of effectively placing it in a slab which 
may be as much as 5 ft. thick. In order to assist in the solution of this problem, 
we have designed a special type of shear reinforcement which ensures the correct 


. regarding designs for 
permanent linings of trenches, 
I am directed by the Lord Privy 
Seal in exercise of the powers of 
the Secretary of State, to state 
that he approves your designs 
—Drawing No. TP/ARP/2 and 
Drawing TP{ARP|6—for use at 
sites where the soil has any 
angle of repose.” 


percentage of reinforcement with proper placement, and so arranged that it is not 


deformed during the pouring of the concrete. Details may be obtained on request. Pleuce send for:fell desion and conttné. 


tion details of any of these Shelters to: 


THE TRUSSED CONCRETE STEEL COMPANY LTD. (ARP. Dept. 2) 
HORSEFERRY HOUSE, WESTMINSTER, S.W.1L._ Telephone: VIC. 4477 (12 lines) 


@ 4-407 
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TRENCH LINERS 


in precast Concrete. 


TUBULAR SHELTERS 


complete with Doors, Seating, Air Lock, etc. 


SECTIONAL 
GARDEN SHELTERS 


for erection by Householder. 


Schemes have been prepared for precast trench lining 
units, and prices and designs can be submitted without 
delay. 

The Ellis Precast Concrete Tubular Shelter is con- 
structed of 72" diameter pipes cast on the centrifugal 
plus concussion process, and is equipped complete with 
Gasproof Doors, Air Lock, Flooring, Seating, Lavatory 
accommodation ; Escape Manhole ; Ladder and Manhole 
cover. 

The Sectional Garden Shelter is made in four segments 


. for ease in handling, and is so constructed that it can be 


erected without difficulty by unskilled labour. 


JOHN ELLIS & SONS, LTD. 
LEICESTER 


Head Office: WELFORD HOUSE, WELFORD 
PLACE, LEICESTER. Phone: Leicester 5682 (5 lines.) 


London Office: CAXTON HOUSE, TOTHILL 
STREET, S.W.1. Phone : Whitehall 8911 (2 lines.) 
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SAMUEL WRIGHT 


Specialists in 


PRECAST CONCRETE SLABS 


AND 
REINFORCED CONCRETE CONSTRUCTION 








& COMPANY 
LTD. 


Any approved type of Concrete 
Unit made to specification. 





SCHEMES SUBMITTED IF DESIRED 





CROWN WORKS, ANDRE STREET, HACKNEY, E.8 


Telephone: Clissold 0411-2 
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A.R.P. SUPPLEMENT xxvii 


National Camps for Evacuation. 


Vae Council for the. Preservation of 
Rural England has issued the following 
mciorandum on National Camps :— 


j.—The statement made by the Lord Privy 

Sea! on February 13 makes it clear that the 

Government have adopted a policy—and are 

actively preparing a detailed scheme—for the 

‘ovision of a considerable number of National 

Camps which would be :— 

(a) Built and owned by an ad hoc central 
National Camps Corporation (one for Eng- 
land and Wales and one for Scotland) rely- 
ing on Treasury finance ; 

(J) used in event of war by the Ministry of 
Health’s evacuation organisation as evacua- 
tion camps to accommodate children and 
other persons ‘‘ non-essential to a war 
economy ”’ evacuated from the large towns 
and other danger areas ; 

(c) rented and used under peace conditions 
either (1) by education authorities as camp- 
schools; or (2) by approval non-profit- 
making or public utility organisations as 
holiday camps for the rapidly increasing 
body of workers, with their families, who 
are obtaining holidays with pay. 


SOME GENERAL CONSIDERATIONS. 

2.—The scheme will presumably also make 
provision for a comprehensive survey of other 
camps, existing and projected (including 
camping or building sites equipped with 
services but with few or no permanent build- 
ings), so as to determine the amount of suitable 
accommodation they would provide, whether 
fully or partially equipped, for evacuation use. 
We hope that it would also provide, in view 
of the obvious risk of speculative interference, 
for comprehensive Government control of the 
regional distribution, purchase and develop- 
ment of all camp sites throughout the country, 
so as to ensure that they are used to the best 
purpose, without inflation of land values and 
with due regard to evacuation use. 

5.—We welcome and support all the three 
objectives—evacuation camps, camp-schools 
and holiday camps—covered by such a scheme 
and consider that, at the present juncture, all 
three purposes would best be served by con- 
centrating the initiative and the available 
financial backing of the Government on a 
single national scheme organised on the lines 
indicated above. Apart from other considera- 
tions, central  prsagncs. and ownership-control 
seems essential to secure maximum efficiency 
for evacuation use. 

4.—We have no precise information as to 
total numbers or regional distribution of the 
children and other persons ‘‘ non-essential to 
a war economy ”’ whom it would be desirable 
to evacuate in event of war; but the available 
estimates and population statistics seem to 
indicate that the total number is of the order 
of 7 to 8 millions. It is manifestly impossible 
that billets could be found for the whole of 
such a vast number without excessive disloca- 
tion and overcrowding, involving serious 
danger to the efficiency, health and morale of 
the nation. Thus the number of camps which 
would be of vital usefulness for evacuation is 
very rk plea for immediate purposes it 
is limited only by the available finance and by 
the maximum rates at which suitable sites 
could be found and secured, and camp build- 
ings constructed, without excessive calls on 
available stocks of suitable building materials. 

5.—On the basis of preliminary schemes and 
calculations put before us, we think it both 
desirable and practicable that the first pro- 
gramme of the National Camps Corporations 
should be for not less than the 50 camps en- 
visaged in the Lord Privy Seal’s announce- 
ment, each accommodating on the average 
about 350 persons under peace conditions 
(whether as camp-schools or as holiday camps) 
and from 700 to 1,000 persons under war con- 
ditions as evacuation camps. Estimates of 
costs vary considerably (as would actual costs 
according to the nature of sites and the availa- 
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bility of roads and services) ; but the average 
estimated all-in building cost (exclusive of 
land and furnishings) appears to be about £40 
per person accommodated under peace condi- 
tions, or £20 per person under war conditions. 
Thus the overall cost of a first programme of 
50 camps would be of the order of £1,000,000. 
Since the average annual output of new build- 
ings in Great Britain has been about 
£250,000,000 for the last three years, the pro- 
duction of £1,000,000 worth of camps—even if 
concentrated into three months—would not 
have a dislocating effect on the building in- 
dustry or the supply of building materials, if- 
carefully planned. 

6.—We would add two comments : (a) That 
we suggest such a programme only as a first 
instalment and anticipate that it could, and 
should, be repeated, several times over and as 
rapidly as possible, without any danger of 
excess capacity either for war-time or peace- 
time use; (b) that the contemplated expendi- 
ture, though considerable, would none of it be 
wasted if the scheme were skilfully devised ; 
indeed, the rents derived from peace-time uses 
should pay interest and amortisation at 
Treasury rates on a very large part of the 
capital cost. 

7.—Our special concern, as the Executive 
Committee of the Council for the Preservation 
of Rural England, with any such scheme of 
camps (indeed with all kinds of oganised semi- 
permanent camps, whether within or outside a 
national scheme) is that they represent a new 
form of development which, if soundly located 
and well sited and designed in suitable 
materials, will serve vital national purposes 
while doing little or no damage to the land- 
scape beauty, the farming efficiency and the 
general amenities of the countryside; but 
which, if badly located, sited and designed, 
will do widespread damage and, in all pro- 
bability, serve their immediate purposes less 
efficiently. Jt is, we trust, unnecessary to 
stress that the preservation of rural Britain, 
as the source of food and water supplies, as 
the home of the rural population, and as the 
means of health-giving recreation for the 
urban population, is one of the most funda- 
mental of long-term national requirements, 
and must, therefore, be a major controlling 
factor in any national camps scheme. We 
believe, however, that there need be no con- 
flict between the various practical require- 
ments of a lage number of camps and the re- 
quirements of countryside preservation, pro- 
vided the scheme is skilfully devised and 
executed, with both ends constantly in view. 


LOCATION, SITING AND DESIGN. 

8.—We hope that it may be of service to set 
out briefly some observations on the location, 
siting and design requirements of the type of 
camps required under the scheme here sug- 
gested (i.e., camps built for the dual purpose 
of (a) evacuation and (b) either school or holi- 
day use). Time has not permitted more than 
a very rapid and preliminary examination of 
the matter, and our observations should not 
be regarded as more than provisional and 
general suggestions. 


(a) Distribution and Location. 

(1) It is desirable that the first programme 
(whether for 50 camps or some smaller or 
greater number) should be — distributed 
over the country, so as to enable a regional 
organisation, to be built up on the basis of 
practical experience. While all or most of the 
camps in the first programme would thus be 
widely separated, consideration should be 
given to the possibility of future grouping of 
two or more camps fairly close together, so 
that they can share a single hospital unit and 
other common services. 

(2) For evacuation use it is clearly essential 
—and for school and holiday use it is very 
desirable—that all camp sites should be de- 
finitely ‘‘ in the country,’’ well removed from 
any large towns and other danger areas or 


military objectives. Sites should, however, be 
relatively easy of access from the urban areas 
whence the camp occupants will be drawn, 
whether under peace or war conditions. In 
general, sites should not immediately adjoin 
either a main road or railway, but they should 
have direct and reasonably short connection 
to one or both. It would usually be an 
advantage that a site should be fairly near to 
a village, so as to secure an initial provision 
of shopping, public transport, etc., facilities 
and of social organisation. 

(3) A pure and ample water supply without 
excessive cost is a first and critical requirement 
which will severely limit the choice of sites in 
many areas. Reasonably dry ground for the 
buildings and their immediate surroundings, 
with easy and reliable surface-water drainage 
and the possibility of efficient and economical 
sewage disposal (normally to the camp’s own 
septic tank) are also of major importance. Con- 
nection to a public electricity supply, without 
excessive lengths of new transmission cables, 
would be an advantage. 

(4) Sites should be chosen so that the build- 
ings can be conveniently arranged on them 
without becoming conspicuous targets from 
the air; thus they should preferably be in well- 
timbered or, failing that, broken country (see 
also under Size and Grouping). Special care 
should, however, be taken in selecting sites in 
densely forested areas, especially where there 
are young conifer plantations, since the 
presence of school children and adults on holi- 
day must tend to increase the risk of forest 
fires. In all such cases, the Forestry Com- 
mission should be consulted. 

(5) Every effort should be made to avoid 
taking high-quality farm land for camp sites, 
and any unnecessary dislocation of farming 
operations. It is realised that any site is likely 
to form part of a farm of some sort, but choice 
should be confined as far as possible to low- 
grade pasture land and rough grazings. Where 
a site forms a substantial part of a farm it 
will usually be best to purchase the whole 
farm and re-let the surplus after necessary 
adjustments. 

(6) Sites should be of ample size (see also 
below under Size and Grouping) and a sub- 
stantial area surrounding each actual camp 
site should be protected, either by purchase or 
by convenant, against development. ‘This is 
essential, not only to reserve space for possible 
expansion and for playing-fields, but also to 
prevent disfigurement by a sporadic develop- 
ment of bungalows, etc. (which tends to 
happen near any camp), and to maintain the 
country quality which is a large part of the 
camp’s raison d’étre for either school or holi- 
day use. Proximity to some reasonably level 
open land available and suitable for playing- 
field use, and facilities for safe bathing 
(whether in sea or fresh water) are desirable 
features. 

(7) Vulnerable parts of the coastline are 
obviously unsuitable: for camps, but sites in 
other coastal areas would be suitable and, 
indeed, specially popular for holiday use. It 
is, however, of vital importance that the finer 
stretches of coastline which still remain un- 
spoilt by development should be strictly pre- 
served; the siting of camps in such areas 
should be avoided as far as possible, but if it 
is found essential, they should normally be 
placed at some distance back from the actual 
coast, and both siting and design should be 
most carefully camiaued from an amenity 
point of view. A list of coastal areas in 
England and Wales whose preservation is par- 
ticularly important is given in the attached 
Appendix A. 

(8) The same considerations apply to inland 
areas of special landscape beauty, particularly 
the larger stretches of wilder country which 
are the nation’s potential National Parks. 
Sites within such areas (of which the most 
important are listed in the attached Appendix 
B) should be avoided (both on amenity 
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grounds and, in all mountain and moor- 
land areas, on account of the heavy 
rainfall and severe winter conditions) 
unless there is a very strong reason for 
their choice. Most of such areas have, 
however, extensive belts of open, but less wild, 
country at their edges; there is no objection to 
camps being placed in these surrounding belts 
—where they would indeed be specially well 
placed for holiday use—provided siting and 
design are carefully considered from an 
amenity point of view. 

(9) It will not be possible to use any com- 
mon lands,. properties owned by the National 
Trust, public open spaces, or lands on which 
building is prohibited by covenants with the 
National Trust or with planning authorities, 
without new legislative powers which it does 
not appear necessary or desirable to obtain. 
The National Trust should be consulted about 
any proposed site near one of their properties, 
and the Commons, Open Spaces and Footpaths 
Preservation Society about any proposal affect- 
ing common lands. 


(b) Size and Grouping. 

(1) The size of camps will obviously vary 
according to the requirements of the alterna- 
tive uses and the scope of the individual site. 
On a balance of considerations, sizes accommo- 
dating 300 to 500 persons for school or holiday 
use and 700 to 1,000 persons for evacuation 
use seem to be a suitable range. A: much larger 
camp would probably throw an undue strain 
on the resources and balance of a particular 
village or rural area and do harm to local 
amenities; on the other hand, a much smaller 
camp would probably be uneconomic in 
management and maintenance. 

(2) In the general disposition of buildings, 
the appropriate means must be found between 
close concentration, which would increase both 
air raid and normal fire risks, and wide dis- 
persion, which would usually involve incon- 
venience in use and management and a hap- 
hazard appearance damaging to amenities. 
The density, under evacuation conditions, 
probably should not exceed 100 persons per 
acre, which would give a minimum net build- 
ing site of about 10 acres; on the other hand, 
dispersion over a building site of more than 
20 acres would normally be excessive. At 
least 10 acres as reserve for possible expansion 
and for playing-field, etc., use should be added 
wherever possible; thus the full sites should 
range from 20 to 35 acres according to 
circumstances. 


(53) The grouping of the buildings on each 
selected site must be carefully planned by a 
competent town planner or architect to suit 
its configuration, approaches and surround- 
ings. Any tendency to standardisation of 
layout should be avoided. Each layout should 
be studied on the spot to make the best use 
of the site from all points of view—conveni- 
ence, health, amenity—both of appearance and 
outlook—and concealment from air attack. 
Regular and symmetrical planning has not 
special advantages and is likely to make*con- 
cealment difficult, but exaggerated and 
meaningless irregularity should be avoided. 
Advantage should be taken of trees, hedges 
and other features to break up and screen the 
camp not only from air-view, but also from 
ground views at any distance. Building on 
a sky-line or in other prominent positions 
should be avoided. All unnecessary urbanisa- 
tion, as for instance by formal types of fenc- 
ing, kerbing and paving, should also be 
avoided. 


(4) It may be possible in some cases to 
centre a camp-site on an empty country house. 
Considerable numbers of such houses, too large 
or too out of date for the present-day demand, 
are available at very low prices and many of 
them would provide, after minor adaptation, 
a most useful nucleus of accommodation, 
already equipped in most cases with water 
supply and other services. 


(c) Construction and Design. 

(1) If the camp buildings are proper! 
located and grouped in ans well Saoaean 
from special risk of air attack, it will be un- 
necessary and unduly expensive to make them 
specially proof against. blast and splinters. On 
all grounds, therefore—cost, speed of erection, 
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warmth and comfort, etc.—timber is the 
obvious choice for the main constructional 
material. This choice would not rule out the 
use of steel framing, brickwork, concrete or 
other blocks, plastered expanded metal, 
asbestos sheeting, etc., if found convenient for 
a proportion of the camps. But where such 
materials are used for external surfaces, their 
colour should be carefully selected to harmon- 
ise with the locality. In particular, Fletton 
brickwork and concrete and other blocks 
should be colour-washed, with or without pre- 
vious rendering. 

(2) There would be great advantage in speed 
and cost if the buildings could, in general, be 
made of pre-fabricated units of convenient size 
(e.g., wall panels including necessary door and 
window-frames of from 6 to 12 ft. unit length 
and appropriate floor-to-eaves height). Such 
units could readily be prepared in timber, for 
assembly on the site by simple bolting to each 
other and to the foundation raft or dwarf 
walls, All timberwork should be raised well 
clear of the ground on brick or concrete, with 
an air space under all timber floors. The 
timber wall units whether of open or solid 
construction would suitably be covered out- 
side with vertical or horizontal weather-board- 
ing (either in untreated Western Red Cedar 
or in creosoted redwood) and inside either with 
matchboarding or with some form of build- 
ing board. Roofs should usually be of low 
pitch, gable-ended, and with eaves of ample 
projection. The roof colour should be most 
carefully chosen to suit the locality. A roofing 
material which should prove suitable in nearly 
all localities is Western Red Cedar shingles. 
Much can be done to improve the appearance 
of typical camp buildings by careful choice and 
application of white or bright coloured paint to 
doors, windows, etc. ; but bright colours should 
be used with caution on any large surfaces. 


(3) Standardisation should not be carried 
too far. Excellent for the constructional unit- 
section of wall or roof, it may easily produce 
inconvenience and ugliness if applied to whole 
buildings without a wide flexibility. It will 
probably be found desirable to prepare 
standard designs for dormitory and sanitary 
blocks and other essential units, but these 
should be in several alternative forms and 
capable of radical adjustment to suit the re- 
quirements of particular sites and circum- 
stances, A thoroughly competent and skilled 
architect should be given full responsibility 
and wide discretion for the layout and design 
of each individual camp. 

(4) Dormitories with movable beds and 
lockers are the most economical form of sleep- 
ing accommodation for camp-school use. 
Extra accommodation for evacuation use can 
conveniently be arranged by having beds 
which can be “ stacked’’ in two tiers, a 
reserve supply being kept to make the second 
tier. | Holiday camps will normally require 
their accommodation in separate single or 
double rooms; these could be provided either 
by inserting partitions (preferably removable) 
in dormitory units of camp-school type or (at 
greater cost) in detached or semi-detached 
chalets. In addition to sleeping quarters each 
camp will require either classrooms (for camp- 
schools) or common rooms (for holiday camps), 
a dining- and entertainment-hall, kitchens, sani- 
tary blocks, store rooms, staff quarters, etc. 
All such accommodation, together with ths 
heating, sewage disposal, etc., plants, must 
be designed to suit both the peace-time use 
and the possible evacuation use, involving an 
increased—probably doubled—population. Con- 
sideration should be given to the possibility 
of allocating part of the site to camping in 
tents, whether under normal or emergency 
conditions. 


9. Finally, we would urge that the National 
Camps Corporation should secure effective con- 
sultation, on the location of camps and on the 
design of camp buildings nore especially as 
regards their arrangement on the site and their 
external appearance), with architects and other 
persons specially experienced in the require- 
ments of countryside preservation. We offer 
our co-operation to this end in any way that 
may be found useful. In particular we sug- 
gest (2) that the Board itself should include 
at least one person with such special experi- 
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ence, and that others should be employed on 
its staff ; and (5) that a central voluntary pane] 
of architects should be formed to examine and 
report on the designs of all camps from an 
amenity point of view. We would be glad to 
help in finding persons who would possess the 
special qualifications required for such work, 
and who would be able to represent the views 
of all the national organisations concerned 
with countryside preservation. 


APPENDIX A. 


List of the most important Coastal Azeas 
in England and Wales in which special 
care should be taken in the location, si:ing 
and design of camps. 


(Note: This list should not be regarded as 
exhaustive.) 


Northumberland.—Northern Section in- 


cluding Holy Island. 


Yorkshire.—<All substantial undeveloped 
stretches between Saltburn and Flam- 
borough Head. 


Norfolk.—Undeveloped stretches between 
Hunstanton and Sheringham. 


Dorset.—Poole Harbour to _ Bridport 
(except near Swanage and Weymouth). 


Devon and Cornwall.—AM substantial un- 
developed stretches. 


Somerset.—Devon border to Minehead. 
Glamorgan.—Gower Peninsula. 
Pembroke.—All undeveloped: stretches. 
Cardigan.—Cardigan to Aberystwyth. 
Merioneth.—North of Barmouth. 
Caernarvon.—Undeveloped _ stretches 
Lleyn Peninsula. 
Anglesey.—North and 
Anglesey and Holy Island. 


west sides 


APPENDIX 8. 


List of the most important inland areas in 
England and Wales in which special care 
should be taken in the location, siting and 
design of camps. 


(Note: This list should not be regarded as 
exhaustive.) 


Northumberland and Cumberland. — 
Cheviot Hills (upper parts); surroundings 
of Roman Wall. 

Cumberland, Westmorland -and Lanca- 
shire.—The Lake District. 

Durham, Westmorland, Yorkshire, Lan- 
cashire, and Derbyshire.—The Pennines (all 
moorlands and upper valleys, especially 
Whernside, Ingleborough and Penyghent 
area and the Peak District). 

Yorkshire.—Cleveland Hills and adjoining 
moorlands. 

Derbyshire and Staffordshire. — Dovedale 
and Manifold Valley. 

Cheshire.—Delamere Forest. 

Shropshire.—Clee Hills (upper 
Long Mynd and Stiperstones Range. 

Worcestershire and Herefordshire. — 
Malvern Hills. 

Gloucestershire.—Cotswold Hills 
parts). 

Gloucestershire, Monmouth and Hereford- 
shire.—Wye Valley from Ross to Chepstow. 

Wiltshire and Berkshire. — Savernae 
Forest; Marlborough and Lambourn Downs 
(upper parts). 

Oxfordshire, Buckinghamshire, Hertfor’- 
shire, Bedfordshire—The Chiltern Hil's 
St parts and escarpment where unde- 
veloped). 

Surrey and Kent.—North Downs (uppér 
parts and escarpment where undeveloped). 
Sussex and Hampshire.—South Downs. 

Hampshire.—New Forest. 

Somerset.—The Mendips (Cheddar Gorge 
and Blackdown areas); the Quantocks. 

Devon and Somerset.—Exmoor. 

Devon.—Dartmoor. 

South Wales and Herefordshire.—Blac* 
Mountains; Brecon Beacons; Carmarthen 
Vans. 

Mid Wales.—Plynlimon Group; 
Forest. : 

North Wales.—Snowdon Range; Merionet) 
Mountains. 


parts); 


(upper 


Radnor 
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MR. A. KIRKWOOD DODDS, M.C., F.S.E., 
M.LStruct.E., L.R.LB.A., was the first British 
qualified structural engineer to make, with the 
co-operation of the Spanish authorities, a 
survey of the Barcelona air raid shelters. As 
A.R.P. consultant to Bradfords his unrivalled 
experience and technical knowledge is at the 
service of clients requiring advice. 


BRADFORDS 


FERRO-CONCRETE ENGINEERS 


F. BRADFORD AND CO., LTD. : ANGEL ROAD - EDMONTON * LONDON, N.18 


“Bradfords for Concrete” 
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REINFORCED CONCRETE SHELTERS 





G.E. WALLIS & SONS 
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Our special folder shows 
how an air raid shelter 
can be made a feature 
instead of an eyesore 
in the garden. 
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- WILMOT’S 
COMPLETE STEEL SHELL 


to be dropped on to a concrete base about 
3 feet below ground level, and encased 
in concrete. 





The easiest and cheapest form of 


AIR RAID SHELTER 


to seat 6 or 12 adults 


Prices £4 and £6. 


WRITE FOR’ FOLDER 
with suggestions for 
installing. 


S. M. WILMOT & Co. Ltd. 


Manufacturers 


135 St. Philips, BRISTOL 
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CORRESPONDENCE 


A.R.P. Shelters. 
To THE Epitor oF The Builder. 


Sir,—No doubt many of your readers 
nave been interested in the exhibition of 
he models showing the proposed under- 
‘round shelters to be built by the Metro- 
olitan Borough of Finsbury. 

I think congratulations are due to the 
Council of that borough on making what 
(o my mind is the first practical contribu- 
ion towards the bombproof shelter. I 
‘think it will be agreed that such a scheme 
may be called a long-term proposal and 
‘therefore cannot be accepted as a substi- 
‘ute for the measures the Government 
have adopted in providing the steel 
shelter for the individual house. 

I was privileged to view the experiments 
made by the Home Office at Shoeburyness 
during the early part of last week, under 
practically air-raid conditions, of the stan- 
dard steel shelter adopted by Sir John 
Anderson. 

After reading the many criticisms as to 
what was likely to happen to a shelter so 
constructed, I was perhaps a little scepti- 
cal as to what the result might be. How- 
ever, the experiment proved without any 
doubt that these criticisms are mostly 
unfounded. 

After the explosion of a 500-lb. bomb 
placed within 30 ft. of the shelter, no 
damage whatever was caused to the shelter 
itself, although small portions of the earth 
covering the steel structure were slightly 
disturbed. I was convinced that as a 
short-term measure this type of shelter 
will prove to be a most practical and also 
the most economical form yet designed. 
Although it appears extremely simple in 
its parts, and easily erected by unskilled 
labour, the result has been obtained by 
much research and careful thought to pro- 
duce for £8 very definite protection for a 
normal househeld. 

While returning to town I realised more 
fully the practical value of this shelter. 
The sight of street after street of small 
houses, each containing a family for 
which protection must be provided, seemed 
a problem that can only be met in such a 
way. 

The fact that the shelter so closely 
adjoins the home makes its usefulness of 
extreme value. It is not too much to say 
that with such provision the worker could 
leave his family with the confidence that 
they would be safe in his absence, which 
is a very material factor at such a time. 


It is to be hoped that the country will 
realise now that Sir John Anderson has 
** delivered the goods ” in this direction, 
as also in his decision to erect holiday 
camps. The sooner these two measures 
are an accomplished fact the way will be 
prepared for the adoption of some form 
of collective shelter. The collective 
shelter, by reason of its cost and the time 
for its construction, must be considered a 
work for the long-term policy. 

This leads me to the Finsbury proposal, 
and I suggest a similar structure could be 
erected (at a very much reduced cost) 
above the ground, and could be made 
sufficiently blast- and bomb-proof as the 
structure proposed, which is inserted in 
the ground, and I would like to see the 
architects and engineers who have so in- 
geniously worked out their present scheme 
consider with the same energy and enthu- 
siasm the raising of their cylindrical 
structure upwards instead of sinking it 
downwards. 

The problem of the direct hit from the 
high-explosive bomb is the all-important 
factor. If the protective detonating 
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“ sandwich” of sand between two layers 
of concrete as suggested is sufficient pro- 
tection against the high-explosive bomb, 
there can be no reason for inserting the 
cylindrical structure in the ground rather 
than above. It has been shown that a 
properly constructed ferro-concrete build- 
ing, particularly if it is cylindrical in 
form, resists almost any blast from the 
high-explosive bomb. 

The advantages of structures above 
ground would be: (1) Considerable saving 
in cost. (2) Increased speed of erection. 
(3) The omission of costly work in filters 
and air-conditioning, as natural ventila- 
tion could be provided above ground. 
(4) Simplification of the drainage problem. 
(5) Possibility of natural lighting during 
the day. 

With regard to the suggested cost, does 
this sum include the purchase of the 
several sites required? If so, it would 
appear to be extremely low. Also, the 
time for erection (a very material point) 
of seven to eight months, surely must be 
under-estimated, unless overtime in prob- 
ably three shifts is arranged. 

The structure could then be so designed 
to have two basement floors normal in a 
City building, which could be used as a 
casualty station and hospital unit with 
operating theatre and decontamination 
centre shut off from the shelter, which 
would be immediately above. 

Another feature which appears to me 
should be remembered is that at a time 
of stress it would be extremely difficult 
to restrict the use of these shelters, if 
they were effective, to persons residing in 
the borough. There would be a rush for 
safety, and this rush of terrified men, 
women and children would be down a 
sloping ramp 20 ft. in width, and in all 
probability result in the piling up of 
human beings, with a consequent panic. 

If, on the other hand, the rush is up- 
wards instead of downwards, greater con- 
trol can be maintained. This is of great 
importance when the capacity provided 
only allows 6 sq. ft. per person. 

The construction of a building above 
ground could be normal ferro-concrete 
construction on which a very large num- 
ber of unemployed could be engaged, and 
further, the peace-time use of such a 
building would be much more valuable 
than the Finsbury proposal. 

I make these suggestions not to detract 
from the very ingenious scheme described, 
but so that the points I Have raised may 
receive consideration. 


Stantey Hamp [F.R.1.B.A.]. 
126, Wigmore-street, W.1. 


Asphalt and Mustard Gas. 


To tHE Epiror or The Builder. 

Str,—As there appears to be some mis- 
understanding in regard to the use of 
asphalt in relation to its resistance to 
mustard gas, due to statements which 
have appeared in certain publications, the 
Council would like to summarise the 
position as to the suitability of asphalt 
in connection with structures where air- 
raid precautions are being considered, and 
also the use of the material for general 
purposes. 

It has been officially stated that :— 

1. Except in special buildings where 
anti-gas measures are conducted, the 
various grades of asphalt normally em- 
ployed in everyday work may still be used 
in buildings where air raid precautions are 
being considered. 

2. In situations, and in particular 
floors, where in the event of war frequent 
decontamination from mustard gas might 
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be necessary, a specially prepared asphal- 
tic mix is recommended. 

This grade of asphalt, which has been 
approved by the Air Raid Precautions 
Department of the Home Office for use 
under such conditions, is available from 
members of the Council. 

It is interesting to note that asphalt 
used in general work is resistant to any 
known form of incendiary material likely 
to be used in warfare, and it is therefore 
unnecessary, exeepting in certain specia- 
lised cases, to provide further protection 
to the roofs of buildings against fire. 

The Council will be pleased to give any 
additional particulars with regard to this 
important matter upon application. 

G. J. Hancock, Secretary, 
The National Asphalte Mine-Owners 
and Manufacturers Council. 

Terminal House, 

Grosvenor-gardens, S.W.1. 


LOCAL AUTHORITIES’ 
A.R.P. SCHEMES 


Many local authorities have prepared, 
or are in course of preparing, a 
schemes. Following are brief details :— 


ACCRINGTON.—Plans for a_ refuge 
beneath the new market in the centre of 
the town have been submitted to the Home 
Office. 

BARNSLEY.—The T.C. have adopted the 
principle of a scheme expected to cost 
£50,000 for hollowing-out car parks and 
pedestrian subways under the squares and 
streets. 

BATTERSEA.—It has been recommended 
that the B.C. accept the tender of Wates, 
Ltd., 1258, London-road, Norbury, 8.W.16, 
at &7,084 14s. 8d., to line permanently 
trenches with concrete. 

FINSBURY.—The B.C. are recommended 
to adopt a scheme for bombproof shelters 
at an estimated cost of £1,269,160. 

FULHAM.--The B.C. are recommended 
to make application to the Home Office for 
approval to an expenditure of £440 for the 
provision of a cleasing station at Swan 
Wharf, for A.R.P. purposes and for approval 
to an expenditure of £178 for the provision 
of a cleansing station in connection with 
the extension of the refuse destructor, for 
A.R.P. work. 

GOSFORTH.—The U.D.C. is to build 
A.R.P. headquarters and an auxiliary fire 
station consisting of a stee] and wood frame 
building 116 ft. by 40 ft. with asbestos cover- 
ing to walls and roof. Mr. Clifford Wild, 
surveyor, Council Offices, Gosforth, New- 
castle, hag prepared the plans. 

GREENWICH.—It has been recommended 
that subject to the necessary consents being 
obtained the work of completing the con- 
struction of certain trenches be carried out 
at an estimated cost of £18,000. 

ISLINGTON.—The B.C. have been recom- 
mended to spend approximately £10,225 on 
A.R.P. Schemes provide for a decontamina- 
tion shed, portable shelters, excavation and 
equipping of dug-outs at three sub-stations, 
duplication of telephone exchanges, etc. 

PADDINGTON.—The B. C. are recom- 
mended that tenders for making permanent 
the trenches in the Recreation Ground, 
Paddington Green and at the rear of the 
Town Hall be invited from about six 
selected firms. 

SUNDERLAND.—A scheme for the provi- 
sion of air raid shelters to cost over £500,000 
has been approved in principle by the 
A.R.P. Sub-committee. The scheme pro- 
vides for six miles of tunnels, 30 ft. below 
ground, and four large underground car 
parks. 

SUNDERLAND. Sunderland and South 
Shields Water Co., John-street, have sub- 
mitted to the Home Office a £15,000 scheme 
for protecting water supply from air raids. 

TOTTENHAM.—The B.C. are _ seeking 
Home Office permission to make themselves 
responsible for the erection of the free house- 
hold shelters. Plans are being considered 
for deep shelters at points along the main 
roads and for a central underground car- 
park shelter. 
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.SPECIALIST SHELTERS 
AND MATERIALS 


FIREPROOF PARTITIONS. 

The popularity of light-weight fireproof 
partitions will undoubtedly receive an impe- 
tus in view of the risk of fire due to incen- 
diary bombs in time of war, and this is par- 
ticularly the case when the material has the 
added advantages of insulating noise and heat 
and cold. A partition claimed to be of this 
type, known as ‘‘ Kimoloboard,”’ and made by 
Cellactite and British Uralite, Ltd., of 296- 
302, High Holborn, London, W.C.1, is already 
in use in Government buildings to the specifi- 
cation of H.M. Office of Works, and those 
interested will have an opportunity of seeing 
its fire-resistance demonstrated at the British 
Industries Fair, Birmingham. The demon- 
strations will be held on the ground between 
“*B” car-park and the Exhibition building 
at 3 p.m. on February 28, and on March 2. 
This multi-purpose partition board works 
like wood—that is, it can be sawn and 
planed with woodworking tools, and it will 
take nails and screws; it can be painted or 
distempered ; it is claimed to be vermin- and 
rot-proof, free from condensation, and not to 
warp or crack. Apart from the ordinary uses 
of a fireproof partition, this board is recom- 
mended in A.R.P. work for panelling roof 
chambers to trap incendiary bombs, so that 
such bombs falling on a building will burn 
themselves out in the roof space and not 
damage the rest of the structure. It is stated 
that a 1-kilo electron bomb will burn itself 
out on a sheet of ‘“‘Kimoloboard’”’ and yet 
only slightly damage the surface of the board. 
The material is supplied in sheets measuring 
up to 8ft. by 4ft., and in thickness from 
4in. to Lin. (Fig. 1). 


A METAL-FACED PLYWOOD. 


A material particularly suitable for wall 
linings and dressing and lavatory cubicles in 
decontamination centres is ‘‘ Flexometal ”’ 
(metal-faced plywood), manufactured by 
Messrs. Flexo Plywood Industries, Ltd., 
‘“ Flexo ’? Works, South Chingford, London, 
E.4, who are also the manufacturers of 
‘‘ Flexo ’’ flush doors, completely encased in 
steel, for gas-proof doors to air locks. - 


‘“‘Flexometal’’ is basically either a multi-ply 
or laminated plywood with a sheet of metal 
on one or both sides, cemented thereto with 
a special adhesive under high pressure. There 
are two types manufactured, one of which is 
used primarily where durability and weather 
resistance are required on only one face, and 
the other .where durability and weather 
resistance are required on both faces of the 
panel or where a panel of maximum resistance 
to buckling and bending per unit of weight 
is required. The first type of ‘‘ Flexometal ”’ 
has one metal face and the second two metal 
faces. The steel facing of ‘‘ Flexometal ”’ is 


zinc-coated to resist rusting, and this, in 
turn, is chemically treated to hold paint. The 
steel facing is claimed to resist penetration in 





THE BUILDER 






February 24 1939 


KIMOLOBOARD 
laid on 

TIMBER BAULKS 
: ; + 
"> Rolled Steel JOIST BEARERS 














i a 





CLOPIDOGREL PE AGSEETS 


Fig. 1.—METHOD. OF LAYING “ KIMOLOBOARD.” | 


minor accidents, the plywood backing absorb- 
ing the energy of a blow, and thereby pre- 
venting the serious denting so conspicuous in 
the case of plain sheet metal. ‘‘ Flexometal ”’ 
is also claimed to have considerable value as 
a fire-retardant. While the red heat of a 
flame destroys the bond between the metal 
and the wood the latter continues for some 
time to insulate against the high tempera- 
ture of the flame and thereby protects inflam- 
mable articles near the plywood surface. 


A NEW FIRE-EXTINGUISHING 
APPARATUS. 

Messrs. Hypower, Ltd., 19, Hatfields, 
Southwark, S.E.1, announce their new hydro- 
chemical fire-extinguishing apparaius, de- 
signed for the automatic supply of chemical 
through power hydrants. The power supply 
is taken from the mains of the London 
Hydraulic Power Company. The manufac- 
turers claim that this is a simple and inex- 
pensive form of aparatus, fitted with instan- 
taneous couplings, which may be particularly 
used for A.R.P. purposes. Features of special 
interest are: The chemical is automatically 
admitted into the supply main in quantity 
strictly proportionate to the flow of power 
through the same; owing to the simplicity 
of design there are no working parts to get 
out of order; and the chemical container can 
be fixed in any suitable position and is easily 
recharged. 


RAPID CONSTRUCTION OF SECTIONAL 
STEEL BUILDINGS. 


_The accompanying illustrations show the 
light steel-frame building skeleton supplied 


by Light Steel Sectional Constructions, Ltd., 
of 170, Tarring-road, Worthing. These are 
particularly suitable for A.R.P. and other 
structures which have to be provided with 
great speed. The structure illustrated has 
been erected for the accommodation of 
auxiliary fire equipment and trailer-pumps for 
the Worthing Corporation; it comprises eight 
steel frames, and was erected by one man 
and one boy in one and a half days. Similar 
structures have been erected to form emer- 
gency casualty. wards for the West Sussex 
County Council, and these can, of course, be 
used for stores, workshops, dormitories, 
offices, and any other purpose for which 
accommodation of this type is suitable. 

The standard frames give an overall width 
of 19 ft. 6in.; the height of the vertical sides 
is 7ft. Qin., and the height to the apex of 
the roof 11ft. Yin. The frames may he 
spaced from 5ft. to 8ft. apart to make a 
building of any desired length. Each frame 
comprises two stanchions and two roof mem- 
bers with a tie-rod, and has a total weight of 
175lb. Rag-bolts are used to hold the frames 
down to the foundation concrete, and wood 
insets are provided at suitable positions for 
fixing asbestos-cement sheeis or other cover- 
ing. Asbestos-cement or similar coverings can 
be fixed to both sides of the frames to form 
a cavity wall if desired. Advantages of this 
type of construction is the speed with whicli 
it can be dismantled, the ease with which 
the four parts of each frame can be stored, 
and the speed with which the frames and 
coverings can be re-erected. Such structures 
are claimed to be highly fire-resistant. (Figs 
2 and 3.) 
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Fig. 2 AND 3.—A LIGHT STEEL-FRAMED BUILDING SKELETON. 
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SPECIALITIES FOR 
14IR-RAID PRECAUTIONS 


































ALL-WELDED STEEL GAS-TIGHT 
DOORS FOR A.R.P. SHELTERS 





ALL-WELDED STEEL 






wee GAS MASK STORAGE— 
SHELTERS FOR BOOTH STEEL SHELVING 
KEY MEN Provides for Efficient Storage and Quick Distribution 






SEND FOR ILLUSTRATED CIRCULARS 


JOHN BOOTH& SONS (BOLTON) LTD.HULTON STEELWORKS 
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PUBLIC and COMMERCIAL SHELTERS, TRENCH LINERS, 
DECONTAMINATION and FIRST AID POSTS, DRESSING STATIONS, etc. 





STANDARD UNITS EX STOCK QUICKLY AND CHEAPLY ERECTED. 
SPECIAL TERMS 10 BUILDERS. 





LOCAL BUILDERS REQUIRED AS AGENTS FOR SALE AND ERECTION OF 


SMALL PRIVATE SHELTERS 





STENT PRECAST CONCRETE LTD. 
2, CENTRAL BUILDINGS, LONDON, S.W.1 


WHITEHALL 2573 (4 lines) 




















™“ARP22DUCT” 


Patents 
applied for 


SHELTER 


6 ft. x 4 ft. 6 in. x 6 ft. to Eaves. 
For erection on or under ground level. 
Holds 4 adults or 6 adults in emergency. Guaranteed (if properly erected) 
shatterproof, and against fear of collapse. Useful for tool sheds, etc. Built 
scientifically and purposely by Steel Manufacturers WHO KNOW. Can 
be erected by two persons in five minutes or by one person in fifteen minutes. 
There are no screws or nuts and bolts to tighten, all joints being keyed 
together. 
Price complete, delivered your home in England or Wales, with simple 
erection instructions. 


at 
“ARPRODUCT No. 1” £5 12 6 
CASH WITH ORDER 
This price does not include steel sheets for sides, as you may have your 
own idea of these, such as sandbags, T. and G. boarding, etc.; they may 
be left open if subsoil is firm and suitable. 


vw wv ‘ 
ARPRODUCT No. 2 £6 10 0 
CASH WITH ORDER 

delivered as above, and including sheets for sides. 
For extensions which are keyed together by the same easy method, and 
making the shelter as long as you wish £2 16 3 per yard ‘‘No. 1” section, 
or £3 5 O per “‘No. 2” yard. One yard is sufficient space for 2 or 3 adults 
according to emergency. 
Sandbags and paint can be obtained from us. 

Orders dealt with in strict rotation. 


Special Prices quoted for all local A.R.P. Committees, Schools, Works, etc., 
schemes. 
We are prepared to quote and carry out complete job. 


DUCTILE STEELS LIMITED 


SHORT HEATH, WILLENHALL 


(ON ALL GOVERNMENT LISTS) 


MANUFACTURERS OF HOT & COLD ROLLED STRIP, BARS, 
STEEL SHEETS 
"Phone: Willenhall 601 (5 lines). ‘Grams: DUCTILITY, WILLENHALL. 
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War Damage to Property 


STATE INSURANCE 
PLAN REJECTED 


@ The Chancellor of the Exchequer’s proposal 
for compensation is limited to funds available 
after, not before war, when other interests have 
been served and total damage is assessed, There- 
fore the OBVIOUS SOLUTION is still the 
mutual scheme the Property Owners’ Protection 
Association offers through its Associate War 
Risks Society. Tens of thousands, including the 
largest property-owning interests spread over 
the country, have taken advantage. A substantial 
fund has been established and invested in gilt- 
edged securities. Should no war occur within 
9 years subscriptions plus interest are returnable. 


@ ALL PROPERTY OWNERS SHOULD 
PROTECT THEIR INTERESTS BY 
BECOMING MEMBERS NOW, 


Forms and particulars from the Secretary. 


PROPERTY OWNERS’ 
| WAR RISKS 


MUTUAL SOCIETY L” 


Spencer House, South Place, London, E.C.2 


TELEPHONE: MET. 4927-8, 9320. NAT. 5691 
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Fig, 4, 
AIR RAID SHELTER OF DOVETAILED STEEL 
SHEETING; Fig, 4, INTERIOR VIEW. Fig. 5, 
EXTERIOR VIEW, 


REINFORCING UNITS FOR TRENCH 
LINING. 


“ Ribmet ”’ reinforcing units for permanent 
concrete trench lining are recommended by 
the Expanded Metal Company, Ltd., Bur- 
wood House, Caxton-street, Westminster, 
S.W.1. The “‘ Ribmet ’’ is composed of $-in. 
mesh ‘‘ Expamet ’’ expanded steel and V- 
shaped ribs attached to it, with wire clips or 
ties in the direction of the longway of the 
mesh of the expanded sheet. The meshwork 
is small enough to retain the concrete placed 
against it, and forms a ‘‘ key ”’ for the inside 
coating; the wole outside face of the ‘‘ Rib- 
met ’’ shoud be given 4$-in. of sand 
and cement reridering as a minimum protective 
coat to it. The concrete should be mixed a 
little on the dry side. A unit consists of two 
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Fig, 5 


sheets for the walls and roof slopes and a 
crown sheet, the ends of which are to be over- 
lapped on and wired to the wall sheets. The 
standard units are 3 ft. 14 in. wide and should 
be overlapped 14 in. where they join at sides, 
leaving a net width of 3 ft., but making-up 
units can be supplied to suit any length of 
trench, 

Among the advantages claimed for the units 
are the ease and speed with which they can 
be handled and assembled correctly in position. 


TRENCH LININGS OF DOVETAILED STEEL 
SHEETING. 

An air-raid shelter with a trench lining 
constructed from the ‘dovetailed’ steel 
sheeting of Messrs. Steel Ceilings, Ltd., is 
now in course of erection at the Steleonite 
works of the firm at Hayes, Middlesex. The 
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OPEN JOINT 


Fig. 6.—DRAWING GIVING DETAILS OF “ BRITANNIA ” TYPE E TRENCH LINERS, 


standard shelter trench lining is 5 ft. wide 
and 7 ft. lin. high, and is constructed of 16- 
gauge ‘‘dovetailed’’ steel sheeting; sizes 
other than this, however, can be supplied if 


required, whilst flooring constructed of 
‘‘dovetailed”’ steel sheeting can also be pro- 
vided. 


The design of the trench lining, as illus- 
trated, consists of 2ft. wide sections of two 
lengths of hot bitumen-coated sheeting, 
curved at the top where they are interlocked 
into each other. The lower ends of the sheets 
are fixed in channels formed by two strips of 
pressed steel angle, spot-welded to a plate, 
correct positioning being ensured by tie-rods 
fixed at suitable distances to these plates. 
When the trench linings are in position, the 
top of the trench is filled in with earth to a 
depth of about 2ft. or to such depth as that 
of the trench necessitates. Alternatively, the 
top may be covered with a suitable thickness 
of concrete, with earth again placed above 
this. (Figs. 4 and 5.) 








Fig. 7.—A SHELTER OF INTERLOCKING 
PLATES, KENSINGTON, W 


Shown above is part of a shelter for 
‘Kensington Berough Council constructed 
with interlocking concrete plates, which are 
subsequently bolted together. This is the 
“Impervious ” Type F. 








xxxvi A.R.P. SUPPLEMENT 


WATER-TIGHT TRENCH SHELTERS. 


Stent Precast Concrete, Ltd., 2, Central 
Buildings, 8.W.1, draw attention to their 
“Impervious ’’ Type ‘‘ F”’ air raid shelter, 
as used by the Kensington Borough Council, 
the first of the London boroughs to com- 
plete and make permanent their shelters. 
The firm also produce other types of shelter, 
but the ‘Impervious’? Type ‘“‘F”’ has 
been developed to obtain a water-tight shel- 
ter or trench liner largely to meet the re- 
quirements of Air Ministry. It consists of 
ribbed plates which firstly interlock, and 
secondly are bolted together, giving a rigid 
structure 4 ft. 9 in. wide inside plates and 
4 ft. 114 in. overall outside. For wet loca- 
tions this type must be erected on an in 
situ concrete floor, but a paving flag floor 
is economic in ordinary soils. The joints 
between the ribs are grooved to receive 
cement’ grout when assembling and there is 


THE BUILDER 


also a caulking groove at the inner face of 
the joint for caulking with bitumen to make 
them watertight even under pressure. 


The different soil conditions obtaining and 
the method of jointing to get watertight- 
ness are as follows: (a) Normal damp soil : 
Cement grouting only; (b) Occasional rise 
of sub-soil water: Cement grouting joint as 
above, plus caulking of inner groove; (c) 
Standing sub-soil water and/or unstable soils 
(marshlands): As in (b) above with 4 in. 
concrete up wall outside to above water level, 
reinforced and bonded to concrete floor. 


The units for stop ends, tee, elbow and 
cross junctions are standardised and the 
whole is easily and quickly erected. Every 
junction has provision for fitting a ventilator 
or emergency exit shaft as standard. If the 
shaft is not required the cover slab fits 
down direct on to the roof. (See Figs. 
6 and 7.): 
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STEEL TROUGHED SHELTERS. 

Messrs. Joseph Westwood and Co., Lid, 
Napier Yard, Millwall, E.14, draw attention 
to their. ‘‘ Elephant ”’ types of shelter, which, 
they state, were ‘‘ supplied in  thousaids 
during the War to our own Government «nd 
those of the Allies.’’ ‘The ‘‘ Elephant ”’ type 
of shelter consists of curved steel troughing 
sections about 10 ft. long and 3 ft. wide, 
which have been specially designed ‘or 
speedy erection. The manufacturers state 
that where trenches are used the flat type 
of troughing can be used and will carry 
a greater load than corrugated sheets, and 
go on to suggest that the curved type could 
be erected in such places as the London 
squares and open spaces, and earth or sand- 
bags stored inside until required. A sample 
unit of these types of shelter is erected at 
Messrs. Westwood’s works at Millwall. A 
brochure illustrating and describing ‘he 
“Elephant” irons will be forwarded on 
request. 
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FIREPROOFING MATERIALS. 
CASEBOURNE & CO. (1926), LTD. 
CELLACTITE & BRITISH URALITE, LTD. 
IMPERIAL Chemical Industries, Ltd. 





ACCESS LADDERS. 


DREW, Clark & Co. 
J. B. GRAVITY Ladder Co., Ltd. 


CONCRETE SHELTERS. 


ATTOC BLOCKS, LTD. 

ELLIS, JOHN, & SONS, LTD. 

eee FERRO-CONCRETE €0., =. ska ¢0 
AIR CONDITIONING. NDENTED BAR & CONCRETE ENGINEERING €0., 


AIR CONDITIONING CORPN. (JEFFREYS), LTD. 


AIR FILTERS. 
BRABY, Fredk., & Co., Ltd. 


ASPHALTE. 
‘‘ ANTIGASPHALT.”? LIMMER & TRINIDAD 
LAKE ASPHALTE €O., LTD. 
EXCEL ASPHALTE €0., LTD. 
FIELD & Palmer, Ltd. 
PERMANITE, Ltd. 


BARS, STEEL REINFORCING, FOR CON- 
CRETE BOMB-PROOF SHELTERS. 
MESH Steel. 
ROM River Co., Ltd. 
** TWISTEEL ”’ Reinforcement, Ltd. 


BASEMENT (STRENGTHENING OF). 


ACROW (Engineers), Ltd. 
BOULTON Tubular Structures, Ltd. 
HIGGS & Hill, Ltd. 

STEEL Scaffolding Co., Ltd. 


BINS (DECONTAMINATION). 


AIR CONDITIONING CORPN. (JEFFREYS), LTD. 
BRABY, Fredk., & Co., Ltd. 
BUTTERFIELD’S of Shipley. 


CAMOUFLAGING. 


FREEMAN, JOS., SONS & CO., LTD. 
NICHOLLS & Clarke, Ltd. 
SILICATE PAINT CO. 

STEEL Scaffolding Co., Ltd. 


CHECK ACTION FLOOR SPRING HINGES 
(FOR GAS-PROOF DOORS). 


ADAMS, ROBERT 
NICHOLLS & Clarke, Ltd. 


CHEMICAL CLOSETS. 
ELSAN CO. 
NICHOLLS & Clarke, Ltd. 


CONCRETE. 


BRADFORD, F., & CO., LTD. 
GIRLING’S FERRO-CONCRETE €0., LTD. 
LAFARGE ALUMINOUS CEMENT €0., LTD. 


CONCRETE HARDENER. 


LTD. 
SELF-SENTERING EXPANDED METAL CO.. LTD. 
STENT t Concrete, Ltd. 
TRIANCO, LTD. 
TRUSSED CONCRETE STEEL €O., LTD. 
WALLIS, G. E., & SONS, LTD. 
WATES, Ltd. 
WRIGHT, SAMUEL, & €0., LTD. 


CONCRETE STRONG ROOMS. 
MILNERS’ Safe Co., Ltd. 


CUBICLES (LAVATORY). 


FLEXO Plywood Industries, Ltd. 


DAMP PROOFING. 


ADAMITE Co., Ltd. ‘*‘ Colemanoid.”’ 
BRITISH Bitumen Emulsions, Ltd. 
BYRD, A. A., & €O., LTD. 

EXCEL ASPHALTE C€0., LTD. 

FIELD & Palmer, Ltd. 

FREEMAN, JOS., SONS & CO., LTD. 
GRANGERSOL, Ltd. 

JONES, Jno., (Steel-Crete), Ltd. 
KERNER-Greenwood & Co., Ltd., ‘‘ Pudlo.’’ 
NEWTONITE, LTD. 

NICHOLLS & Clarke, Ltd. 
PERMANITE, Ltd. 

R.1.W. Protective Products Co., Ltd. 
RIGBY (London), Ltd. 

SEALOCRETE PRODUCTS, LTD. 


DECONTAMINATION PLANT. 
BRABY, Fredk., & Co., Ltd. 


DOORS (GAS-PROOF). 
AIR CONDITIONING CORPN. (JEFFREYS), LTD. 
BOOTH, J., & SON (BOLTON), LTD. 
BRABY, Fredk., & Co., Ltd. 
CASTON & CO., LTD. 
FLEXO Plywood Industries, Ltd. 
HAYWARDS, LTD. 
SANDELL, JOS., & CO., LTD. 


EXTENSION LADDERS 
DREW, CLARK & CO. 


FAN_UNITS (FOR WALL PARTITIONS, 
SHELTERS). 


FIREPROOF PARTITIONS. 


KING, J. A., & Co., Ld. 
SANKEY-Sheldon. 


FIRE-RESISTANT FINISH ARP GRADE. 


NICHOLLS & Clarke, Ltd. 
‘* PIONEER ” CASEBOURNE & CO. (1926), LTD. 


FIRE-RESISTING CONSTRUCTIONS & 
MATERIALS. 


DURASTEEL Roofs, Ltd. 
HAYWARDS, LTD. 


FIRE-RESISTING PAINTS. 


FREEMAN, JOS., SONS & CO., LTD. 
GRIFFITHS Bros. & Co. (London), Ltd. 
NICHOLLS & Clarke, Ltd. 


FLAME-PROOFING SOLUTION. 


FREEMAN, JOS., SONS & CO., LTD. 
NICHOLLS & Clarke, Ltd. 


FLOORS (REINFORCED CONCRETE). 


ATTOC BLOCKS, LTD. 

BRADFORD, F., & CO., LTD 

SMITH’S FIREPROOF FLOORS, LTD. 
UNEEK CONCRETE CONSTRUCTIONS, LTD. 


GALVANISED CORRUGATED SHEETS. 


BRABY, Fredk., & Co., Ltd. 
MERCER, SAMUEL, & CO. 
NICHOLLS & Clarke, Ltd. 
WESTWOOD, Jos., & Co., Ltd. 


GAS FILTRATION CELLS. 
AIR CONDITIONING CORPN. (JEFFREYS), LTD. 


GAS FILTRATION & VENTILATION. 


AIR CONDITIONING CORPN. (JEFFREYS), LTD. 

BRABY, Fredk., & Co., Ltd. 

CARRIER Engineering Co., Ltd. 

GREENWOOD-AIRVAC : Greenwood’s Ven- 
tilating Co., Ltd. 

LAMSON Engineering Co., Ltd. 

REEVE, J. E., & SO % 

STURTEVANT Engineering Co., Ltd. 


GREENWOOD - AIRVAC: Greenwood’s Ven- 
tilating Co., Ltd. GAS MASK CONTAINERS. 


FIREPROOF FLOORS. 


KING, J. A.. & Co., Ltd. 
SMITH’S FIREPROOF FLOORS, LTD. 


BRABY, Fredk., & Co., Ltd. 
GREENWOOD-AIRVAC: Greenwood’s Ven- 
tilating Co., Ltd. 


GAS MASK STORAGE. 


CEMENTONE NO. 8. JOS. FREEMAN, SONS & €0., 
LTD. . BOOTH, J., & SONS (BOLTON), LTD. 


UNEEK CONSTRUCTIONS, LTD. 


FOR CONTINUATION OF THIS GUIDE, SEE PAGE xlviii. 
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Sankey-Sheldor 





MODERN STEEL FURNITURE 


ENTIRELY BRITISH 








Sankey-Sheldon Steel Furniture is the 
Ideal Fire-Resisting Equipment for the 
progressive Business House, the Store, 
the Factory or the Home. As actual 
makers, Sankey-Sheldon can quote you 
specially low figures. 


INSTAL 
SANKEY-SHELDON 





DESK 


STEEL FURNITURE NO. 6211 
FOR SAFETY 





ADJUSTABLE STEEL STEEL STEEL 
STEEL STORAGE CLOTHES FILING 
SHELVING CUPBOARDS LOCKERS CABINETS 


Telephone: Telegrams: 
CITY 38ll ( 5 lines) BRITISH MADE STEEL Se ** Sankeshel, Cannon, London.” 


FF pa 


Write for complete catalogue to Chief Office : 46 Cannon Street, London, E.C.4. 
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cmt, THEIR SPECIAL 


ARP PROP 


PATENT APPLIED FOR 


EASY HANDLING : COMPACT STORAGE 
RAPID ERECTION& MAXIMUM STRENGTH 


Like Acrow Standard Props, whose efficiency in normal building construction 
has been conclusively proved by their wide adoption all over the country 
these A.R.P. Props have been designed and constructed not so much dowr 
to a cut price as up to a standard of quality essential for the purpose they 
may be called upon to fulfil. 


' Final 6" 
= ° Adjustment 


TESTED BY THE NATIONAL PHYSICAL LABORATORY (TEDDINGTON) | 


The Acrow Special A.R.P. Prop has A copy of the actual test report will 
been tested by the Engineering Dept. _ gladly be sent to any interested 
of the N.P.L. to a load of 10.37 tons. Authorities on request. 








4 NOTE THESE IMPORTANT FEATURES 


7 When inner tube is fully extended 
4. (2'O") its holes are well below the top 
of the outer tube, thus giving maximum 
strength at junction of tubes. 


Splayed foot reduces effect of impact- 
load by distribution over a wider area. 


“ Splayed foot is supplied with long 
3. plain guide above thread to ensure 
no bending at root of thread. 


in 2 sizes: (1) For ceilings 8'O" to 10'0". 


Pegs, being attached to Prop, cannot 
be lost. 


4. 

4 Final adjustment at splayed foot can 
* be done by hand turning, but if 

preferred, any convenient steel rod up to 3" 

diameter can be inserted in the lugs provided 

for the purpose. 


(2) For ceilings 10'0O" to 12'0". 
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STEEL SHEETS 




















Ketch showing ground 
Hloor slab strengthened 
y Acrow Special A.R.P 
Props supporting re- 
forcing joists under 
steel 





orrugated 
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(ENGINEERS) LTD., 
Telephone: Clerkenwell 5549 & 3361 (3 lines). 


ACROW 


CHARTERHOUSE SQUARE, LONDON, 


And at Birmingham, Bristol and St. Anne’s (Lancs.) 


E.C.1 
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View showing temporary collapsible 
strutting in position for concreting. 


“RIBMET™ 


REINFORCING UNITS 


for Permanent Concrete Trench Lining 












The system of permanent concrete trench lining, 
designed by the Expanded Metal Co., Ltd., of 


A single —_e of “ Ribmet” Reinforce- London and West Hartlepool, and approved by the 
ment and Permanent Centering for ; 


Concrete Trench Lining. 


Home Office A.R.P. Department, consists of 
‘*Ribmet”’ for use as combined permanent centering 
and reinforcement for the concrete walls and roof 
as shown in the accompanying illustrations. 


Among the advantages possessed by the “ Ribmet’”’ 
Reinforcing Units are the ease and speed with 
which they can be assembled correctly in position; 
these are points that affect considerably con- 
struction costs and place “RIBMET” in _ the 
forefront of lining reinforcements. 





APPROVED BY THE HOME OFFICE. 





Write for a copy of Booklet entitled : 
“Expanded Metal for A.R.P.” 





Section of 


THE 
Trench concreted 
som" EXPANDED METAL 
COMPANY, LIMITED 
BURWOOD HOUSE, CAXTON STREET, LONDON, S.W.1 


Works: West Hartlepool Established over 45 years 


Patentees and Manufacturers of Expanded Metal 
: Engineers for all Forms of Reinforced Concrete and Fire-resistant Construction 
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Similar Demonstrations will be held at The British Industries Fair, Birmingham. Please apply for details at our Stand No. B.623/522. 


FIREPROOF Kimolotoaid EVERYWHERE! 


If you use panelling board why not 
choose fireproof panelling board? Tests 
such as that above, carried out with 
incendiary bombs, prove KIMOLO- 
BOARD impervious to temperatures 
upwards of 5,000°F. and to have 
remarkable resistance to penetration 
of heat. In addition, KIMOLOBOARD 
is non-brittle, light yet substantial, and 
can be worked easily with ordinary 


| 








carpenter's tools. It has valuable 
condensation - preventing properties 
(important in gas-proof rooms) and 
keeps rooms warm in winter and cool 
in summer. The surface is attractive, 
decoration is easy and the board, 
being of mineral composition, is vermin 
and rot-proof. May we send the detailed 
KIMOLOBOARD Reference Catalogue 
for your files ? 


B.LF. STAND No. B.623/522 (BUILDING SECTION) 


"Phone: Holborn 5291-2 and 8824 
"Grams: Cellactite, Holb, London. 


THE DIFFERENT 


A REALLY FIREPROOF COMPOUND OF 





CELLACTITE & BRITISH URALITE LTD., LINCOLN HOUSE, 296-302 HIGH HOLBORN, LONDON, W.C.1 





Wa ASBESTOS AND DIATOMACEOUS EARTH 


WORKS: HIGHAM, KENT 











TAS/Kim 217 
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A‘R:P “JTnvincible’ 


Re-inforced Concrete Pre-cast 


ice ac Trench Linings 


concrete pre-cast 


Trench Linings have | S PEEDY AS SEMBLY 


received the official 


approval of the EASE IN HANDLING 


Home Office for 


erection in any kind E ASE IN TR ANSPORT 


of soil 
Delivery of any quantity can be guaranteed at 


short notice 


Phone: A E 4 1258-1260, 
POLlards 4401 \ \ [ London Road, 
(15 lines) LIMITED _Norbury,S.W.16 
Air-Raid Shelters Department 7 


FLEXOMETAL for A.R.P. 


Flexometal, the metal-faced plywood with its hygienic and impervious service, capable 
of being washed down indefinitely, is invaluable in the following situations : 

‘WALL LININGS TO DECONTAMINATION CENTRES, screwed to studs or 
battens, the joint either being masked with metal cover strips, or filled with mastic. 

DRESSING OR LAVATORY CUBICLES, 3/8 in. plywood faced on sides and edges 
with steel specially manufactured to suit individual layout. Supplied in units with 
partition and door already assembled, showing saving in space and giving speedy 
erection. 

SHOWER-BATH DIVISION. General construction and advantages as for dressing 























cubicles. : 
GAS-PROOF DOORS WITH AIR-LOCK. Flexo flush doors completely encased in 
steel, being impervious and immune from warping, are recommended. 
Joint to frame may be rendered completely 
gas-proof with rubber insertion or sealing mastic. 
Keen quotations and full details on application to:— 


FLEXO PLYWOOD INDUSTRIES LTD. (Asseciated siial Cork Manufacturing Co., Ltd.) 
SOUTH CHINGFORD, LONDON, E.4. Telephone: Silverthorn 2666 (8 lines) 


FLEXOMETAL 
































Flexometal——the metal-covered plywood faced in any sheet metal, 
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THE “RW.” 


16/17 DEVONSHIRE SQUARE, E.C.2. 


<“ry WWar” 
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PROTECTIVE PRODUCTS 


A-R:P 


CONCRETE SHELTERS 








—“RULW." TOXEMENT CEMENT 


WATERPROOFING COMPOUND 
Approved by the Home Office for the Waterproofing of 
Concrete Shelters. 


DECONTAMINATION CHAMBERS 


For the protection of all concrete surfaces against the 


effects of gases, our 


"RELW." TOXLED a uouw ita pan 


should be used. 


DECORATION 


Where decoration of concrete is required, we recommend our 


“R.LW." LIQUID KONKERIT PAINT 


For full particulars of above, apply to: 


PROTECTIVE PRODUCTS CO. LTD. 


Phone: BlShopsgate 3137. 
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PROPS AS SUPPLIED TO 
ST. DUNSTAN’S, BRIGHTON 


IF YOU ARE INTERESTED 


in A.R.P. 


WE CAN DEAL WITH IT 


In the meantime 
WE ARE INTERESTED IN ALL 
CLASSES of TUBULAR SCAFFOLDING 


SALE - HIRE - ERECTION 








Ask for prices 


BOULTON TUBULAR STRUCTURES LTD. | 


PLOUGH TERRACE, = S.W.11 
BAT. 7362 





THE BUILDER February 24 1939 











DREW, CLARK 
& CO., 
“Diamond” Patent Ladder Works, 


Leyton, London, E.1) 


Telephone: LEYtonstone 2246/7. 


WILL BE PLEASED 

TO RECEIVE YOUR 

A.R.P. ENQUIRIES 
REGARDING 


EXTENSION LADDERS, 
POLE LADDERS, 
TOWER LADDERS. 
STEPS and TRESTLES. 
ETC. 






































ARP. 
EXCEL ASPHALTE 


DAMPCOURSES 
WATERTIGHT BASEMENTS 


GASPROOF STRUCTURES 





Send Enquiries to: 


THE EXCEL ASPHALTE CO. LTD. 


BROADWAY CHAMBERS, 
LONDON, W.6. 


Tel.: RIVERSIDE 6052 (5 lines) 


BRANCHES AND DEPOTS: 
PRESTON, LETCHWORTH, LUTON, DEPTFORD, 
ALDERSHOT, BOURNEMOUTH, BOW. 


’ 
tHE ‘ALERT ventitator 
AND GAS FILTRATION PLANT 
An Essential Part of A.R.P. Equipment 


Designed to comply with Home Office requirements. 
Models suitable for all types of Air Raid Shelters. 


Demonstrations at Works by appointment. 
Sole Manufacturers: 


J. E. REEVE & SON, LTD. 


96-98 Nunhead Grove -_ London, S.E.15 
Telephone: New Cross 2606 




















We manufacture 


PAINT 


and 


CAMOUFLAGE 


for all 


A.R.P. purposes 


THE FAIRFIELD PAINT CO. LIMITED, © 
LONDON COLOUR WORKS, E.1 





Phone: ‘Grams: 
Stepney Green 3895. “ Chynalyke, London.” 
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THE ROM RIVER CO., LTD. 
BOMB-PROOF SHELTERS 
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CMM SiN TEER 


SHELTER IN PUBLIC SQUARE PARTLY ABOVE AND PARTLY BELOW GROUND. 
Reproduced by courtesy of the ‘‘ Illustrated London News,” G. H. DAVIS, Esq. 


HE ROM RIVER CO., LTD., specialise in the 
supply of Reinforcement and designs for suitable 
bomb-proof structures for Schools, Hospitals, 


Factories, Vital Plant and Machinery, etc. 


They will be guided in their designs by the experience gained 
by Mr. C. Helsby, M.I.Struct.E., during his exhaustive inspection 
of Barcelona A.R.P. defences. 


THE ROM RIVER CO., LTD. 


3, 5 & 7, OLD QUEEN STREET, 
WESTMINSTER, S.W.1. 


Telephone: WHITEHALL 5528 & 5529. Telegrams: “ROMRIVCO,” PARL, LONDON. 
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SANITARY APPLIANCES 
for 
A.B.P. 
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DENT & HELLYER’S Decontamination 
Shower Range, comprising chromium 


plated Dual valve, overhead 


mixing 
shower and flexible hand shower with 


controlling stop valves. 


For all types of decontami- 
natiorshower ranges and 
other appropriate sanitary 
equipment for A.R.P. 
purposes consult 


DENT & HELLYER 1? 


Sanitation Specialists for over 200 years. 


35, RED LION SQUARE, LONDON, W.C.1 


*Phone: Holborn 6415 (5 lines). 





’Grams: Anosmia, Holb, London. 











February 24 1929 


g ituproot 


for the 


WATERPROOFING AND 
PROTECTIVE TREATMENT 


of 
Air Raid Shelters 


and all Underground Structures 








“Bituproof” provides an effective seal 
for Air Raid Shelters and Underground 
Structures, ensuring efficient jointing, 
and assisting sound and thermal insulation. 


Write for particulars to: 


BRITISH BITUMEN EMULSIONS LTD., 


TRADING ESTATE, SLOUGH. 
‘Phone: SLOUGH 21261/4. ‘Grams: COLFIX, SLOUGH 
Works: Saltney, Nr. Chester—Slough, Bucks—Parkhead, Glasgow. 
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STRENGTHENING of BASEMENTS 
HIGGS & HILL, LTD., 
Contractors for the strengthening of 
Ss : Basements in important Government 
} buildings, offer their experience to Local 


Government bodies and Business Houses. 


. CROWN WORKS, SOUTH LAMBETH ROAD, S.W.8 


IGH 


Ow. 
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We are prepared to submit 


DESIGNS AND ESTIMATES 


for the 


“BRABY-BRISTOL" 


- - 


SHELTER ae 


pu) 
(Incorporating the Nicol-Cowap Unit Construction) Mie 
to all 


PUBLIC AND PRIVATE BODIES 


=e 
and will be pleased to render any service and 
assistance in the preparation of schemes for 


AIR RAID SHELTERS 


in any part of the country, with 
or without gas filtration plant 
in MILD STEEL or with ARMOUR TYPE PLATE SHELL 
(Full particulars on application, 








rN: 


Phone: 64044. ASHTON GATE WORKS, BRISTOL Grams: ‘' Braby, Bristol.” 
Also at London, Deptford, Liverpool, Giasgow, etc. 
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“ THE BUILDER” 





GUIDE TO MATERIALS AND EQUIPMENT 
FOR A.R.P. PURPOSES —(continued) 





etic 


GAS-PROOF, EXTRACTORS. 


GREENWOOD-AIRVAC : Greenwood’s 
tilating Co., Ltd. 


GAS-PROOFING” MATERIALS. 


DUNLOP Rubber Co., Ltd 

LIMMER & Trinidad a. "Asphalte Co., Ltd. 
SEALOCRETE PRODUCTS, LTD. 

“SORBO, Ltd. 


GENERATING SETS (EMERGENCY). 


LISTER, R. A., & CO., LTD. 
TANGYES, Ltd. 


GLASS (ARMOUR PLATE). 


NICHOLLS & Clarke, Ltd. 
PILKINGTON Bros., Ltd. 


INSURANCE. 


PROPERTY Owners’ War Risks Mutual Society, 


4 


KEY MEN’S ARMOURED REFUGES. 


BOOTH. John, & Sons (Bolton), Ltd. 
STEEL Scaffolding Co., Ltd. 


LADDERS. 
DREW, CLARK & C90. 


LIFTING TACKLE. 
TANGYES, Ltd. 


LIGHTING SYSTEMS (PETROL DRIVEN). 


AIR CONDITIONING eo (JEFFREYS), LTD. 
LISTER, R. A. 7 - co., LT 

PETTERS, 

RUSTON & , Ltd. 


LININGS (TO AIR RAID SHELTERS). 


BROWN & Tawse, Ltd. 
FLEXO Plywood Industries, Ltd. 


PAINT. 


FAIRFIELD PAINT €O., LTD. 

FREEMAN’S OBSCURO PAINT. 
GRIFFITHS Bros. & Co. (London), Ltd. 
NICHOLLS & Clarke, Ltd. 

SILICATE PAINT CO. 


PARTITIONS (METAL FACED). 
FLEXO Plywood Industries, Ltd. 


PATENT REINFORCEMENT FOR 
SHELTERS. 

AIR CONDITIONING CORPN. (JEFFREYS), “LID. 
TRUSSED Concrete Steel Co., 


PLYWOOD (METAL FACED). 
FLEXO Plywood Industries, Ltd. 


POLE LADDERS. 
DREW, CLARK & CO. 


PORTABLE LIGHT METAL STRUCTURES. 


LIGHT STEEL SECTIONAL CONSTRUCTIONS, LTD. 


PROTECTIVE CLOTHING RACKS. 


RONEO EQUIPMENT. 
SANKEY-Sheldon. 

SCAFFOLDING (Great Britain), Ltd. 
STEEL SCAFFOLDING CO., LTD. 


PROTECTIVE SHEETINGS. 


BRABY, FREDK., & CO., LTD 
CELLACTITE & BRITISH URALITE, LTD. 
DURASTEEL Roofs, Ltd 
NEWTONITE, LTD. 

PLYBESTOS, Ltd. 

VENESTA, Ltd. 


PUMPS. 


AIR CONDITIONING CORPN. (JEFFREYS), LTD. 
LISTER, R. A., & CO., LTD. 
TANGYES, Ltd. 


Ven- 


REO 


RACKS FOR GAS MASKS. 
CONSTRUCTORS, LTD. 


REINFORCED BRICKWORK. 
LONDON BRICK CO., LTD. 


REINFORCED CONCRETE DESIGN AND, 


CONSTRUCTION. 
ATTOC BLOCKS, LTD. 
BRADFORD, F., & CO0.. LTD. 
GIRLING’S FERRO-CONCRETE CO. 


LT 
— BAR & CONCRETE ENGINEERING co.. 


LAING, John, & Son, Ltd. 
TRUSSED CONCRETE STEEL co., LTD. 
WALLIS, “ A -» & SONS, LTD. 
WATES, 

WRIGHT, a e CO., LTD. 


REINFORCEMENT. 


EXPANDED Metal Co., 
MESH Steel. 
NEWTONITE, LTD. 

ROM River Co., Ltd. 
SELF-Sentering Expanded Metal Co., 


Ltd. 


Ltd. 


ROLLED STRIP SHEETS AND BARS. 
DUCTILE Steels, Ltd. 


ROOFING MATERIALS. 


DURASTEEL Roofs, Ltd. 
FRAZZI, Ltd. 


ROOM AND TRENCH STRUTTING. 


ACROW (Engineers), Ltd. 
BOULTON Tubular Structures, Ltd. 
MILLS Scaffold, Ltd. 
SCAFFOLDING (Great Britain), Ltd. 
STEEL SCAFFOLDING €0., LTD. 


SCREENS. 
CELLACTITE & BRITISH URALITE, LTD. 


SHELTERS. 


AIR CONDITIONING CORPN. (JEFFREYS), LTD. 


BOOTH, John, & Sons (Bolton), Ltd. 
BRABY, FREDK., & CO., LTD. 
BRADFORD, F., & C€0., 

DUCTILE Steels, Ltd. 

ELLIS, JOHN, & SONS, LTD. 

GIRLING’S FERRO-CONCRETE C€O., LTD. 
SCAFFOLDING (Great Britain), Ltd. 


SELF SENTERING gg Aaa co., LTD. 


STEEL SCAFFOLDING CO., LT 
STENT Precast Concrete, Ltd. 
TRIANCO, LTD. 

TRUSSED CONCRETE STEEL coO., LTD. 
UNIVERSAL FLOORS, LTD. 


WALLIS, G. E., & Sons, Ltd. 
WATES, Ltd. 

WESTWOOD, Jos., & Co., Ltd. 
WILMOT, 8. M., & CO., LTD. 


WRIGHT, SAMUEL, & €co., LTD. 


eat ee 
LIDS FOR). 


inna. LTD. 


SHORING. 
ACROW (Engineers), Ltd. 
BOULTON Tubular Structures, Ltd. 
MILLS Scaffold, Ltd. 
SCAFFOLDING (Great ae), Ltd. 
STEEL SCAFFOLDING CO., LTD. 


SHUTTERS (GAS-PROOF). 


(GAS-TIGHT EMERGENCY 


AIR CONDITIONING CORPN. (JEFFREYS), LTD. 


BRABY, G., & CO. 

CELLACTITE & BRITISH URALITE, LTD. 

a Greenwood’s 
tilating Co., 


STEEL DOORS. 
BOOTH, ead & SONS (BOLTON), LTD. 
HAYWA TD. 
RONEO EQUIPMENT. 
SANKEY-SHELDON. 


Ven- 


ee, 


STEEL FABRIC REINFORCEMENT. 
EXPANDED Metal Co., Ltd. 
JONES, T. C., & Co., Ltd. 
MESH Steel. 
ROM River Co., Ltd. 
SELF-Sentering Expanded Metal Co., I id. 


STEEL (LIGHT SECTIONAL). 
LIGHT STEEL SECTIONAL CONSTRUCTIONS, LTD, 


STEEL OFFICE AND FACTORY EQuIpP 
MENT. 


BRABY, Fredk., & Co., Ltd. 
MILNERS’ Safe Co., Ltd. 
RONEO EQUIPMENT. 
SANKEY-Sheldon. 


STEEL SCAFFOLDING FITTINGS. 


ACROW (Engineers), Ltd. 
STEEL SCAFFOLDING CO., LTD. 


STEEL SHORING OF ROOMS FOR 
SHELTERS. 
ACROW (Engineers), Ltd. 
BOULTON Tubular Structures, Ltd. 
SCAFFOLDING (Great Britain), Ltd. 
STEEL SCAFFOLDING €0O., LTD. 


STEEL STAIRCASES. 
BRABY, Fredk., & Co., Ltd. 


STRUCTURAL STEELWORK. 


BOOTH, J., & SONS —_—. LTD. 
BRABY, Fredk. «9 00 O0s,. Lite 
BRITISH STEELWORK ASSOCIATION. 
DUCTILE Steels. Ltd. 


GUEST, Keen, Baldwin’s Iron & Steel Co., Ltd. 


TOWER LADDERS. 
DREW, CLARK & CO. 


TRENCH LINERS. 


BRABY, Fredk., & Co., Ltd. 


ELLIS, JOHN, & SONS, LTD. 
EXPANDED Metal Co., Ltd. 
KING, J. A., & Co., Ld 


STENT Precast Concrete, Ltd. 
TRUSSED Concrete Steel Co., 
WALLIS, G. E., & SONS, LTD. 
WATES, Ltd. 


Ltd. 


TRENCH REVETMENTS (Reinforced Pr:- 


cast Concrete). 
GIRLING’S FERRO-CONCRETE €0., LTD. 
KING, J. A., & Co., Ld. 
TRUSSED Concrete Steel Co., Ltd. 
WALLIS, G. F., & SONS, LTD. 
WRIGHT, SAMUEL, & C0., LTD. 


TUBULAR SCAFFOLDING. 


BOULTON Tubular Structures, Ltd. 
MILLS Scaffold, Ltd. 
SCAFFOLDING (Great Britain), Ltd. 
STEEL SCAFFOLDING CO., LTD. 


WATERPROOFING. 
ADAMITE Co., Ltd., “‘ Colemanoid.”’ 
‘© ANTIGASHALT ”? : Limmer & Trinidad Lab@ 


Asphalte Co., Ltd. 

pid Egg Bitumen Emulsions, Ltd. 
RD, A. be: Co.,. Inte, 

EXCEL ASPHALTE co. LTD. 
FREEMAN, JOS., SONS & €O., LTD. 
GRANGERSOL, Ltd. 
JONES, Jno. (Steel-Crete), I 
KERNER-Greenwood Co., Lia 
NEWTONITE, LTD. 
NICHOLLS & Clarke, Ltd. 
PERMANITE, 
R.1.W. Protective Products Co., Ltd. 
RIGBY (London), Ltd. 
SEALOCRETE PRODUCTS, LTD. 


* Pudlo.”’ 


WINDOW PROTECTORS (STEEL). 
BRABY, Fredk., & Co., Ltd. 


WINDOWS (GAS-TIGHT). 
BRABY, Fredk., & Co., Ltd. 















DNS, LTD, 


EQUIP, 


Co., Ltd. 


ad uf 
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TAKE STRUCTURAL 
PRECAUTIONS AGAINST 
INCENDIARY BOMBS 


with TESTED materials incorporating STEEL and 
ASBESTOS for strength and FIRE PROTECTION. 


e DURASTEEL 3DF2 FIRE PROTECTION 
PANELLING. 


© DURASTEEL FIRE & SPLINTER PROOF 
SHUTTERS & DOORS. 


e DURASTEEL ROOF PROTECTION. 


SEND FOR A.R.P. BROCHURE. 


TEST WITH Witnessed by technical experts including 


16 Borough Engineer and A.R.P. Officer of 


lb St. Pancras. Rafters and ceiling were 
$.0 protected with 3DF2 Durasteel and quite 


THERMIT Sine See sto 


DURASTEEL 


Ro @ 7 4 LTD, OLDFIELD LANE, GREENFORD 
MIDDX. PHONE WAXlow 1051/2 


REINFORCED CONCRETE 


FOR 
A°‘R-P 





WY MN 


UY 





W UY Qn, My 




























We undertake the design of all classes of 
structures in connection with A.R.P. 





INDENTED BAR & 





CONCRETE ENGINEERING CO. LTD. 


VINCENT HOUSE, VINCENT SQUARE, WESTMINSTER, S.W.1. 
Telegrams: “PATINBAR, SOWEST, LONDON.” Telephone: Victoria 1642 (3 lines). 
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JOSEPH WESTWOOD {°° 





DURING THE GREAT WAR WE SUPPLIED THE 
BRITISH, FRENCH AND BELGIAN GOVERNMENTS WITE 


HUNDREDS OF THOUSANDS OF 
“ELEPHANT” 
type SHELTERS 


(as illustrated) 





WHEN CONSIDERING YOUR SHELTERS 
FOR PROTECTION FROM BLAST AND 
SPLINTERS, REMEMBER THIS CAN MOST 
ECONOMICALLY BE OBTAINED BY 
CONSTRUCTING THEM EITHER ABOVE 
OR PARTIALLY BELOW GROUND. 


A *R > Protection 


ON 
WAR EXPERIENCE 


Write for full particulars and prices 


NAPIER YARD, MILLWALL LONDON E14 


ichehonae: EAST 1043 (5 lines) 

















ik H E B [ I L D E R To “THE BUILDER” Ltd., 4, Catherine Street, Aldwych, W.C.2. 











A JOURNAL FOR = THE Please forward to me a copy Of your Journal weekly for.................00 months, 
and find herewith remittance for £ in payment for the 
“ARCHITECT and CONSTRUCTOR 

period. 

Every Friday. Price 9d. 
I sinieiichicectesssibssesiaicens iiss oteltlnaatalachde 

TERMS OF SUBSCRIPTION 
i aeissninsvitiaiibetatapseiiceensicihiatiienatiaesieelaaitaipasinse 











GREAT BRITAIN AND IRELAND 








12 Months 40/-; 6 Months 21/-; 3 Months 11/- ic neinniciiitaeininer elon: ti 
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NUVAC “NOGAS” EXTRACTOR 
TRADE MARK 


The Nuvac Patent ‘“Nogas” Natural 
Air Extractor is a ventilator which 
extracts vitiated air from a shelter, 
building or vehicle irrespective of 
wind direction. 

Fitted with a self-aligning gas-tight 


THE BUILDER 
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“NOGAS” WALL VENTILATOR 
TRADE MARK 


The ‘“Nogas’” Wall Ventilator, 
patent applied for, is designed to 
eliminate the necessity for sealing 
wall ventilators against gas with 
paper or other medium, an_incon- 
venient process which renders 
ventilators inoperative for quite 








lengthy periods when required for 
general ventilation. Type W.G. 
6" x 6" wall box size, is illustrated. 
Fitted with self-aligning valve. 


valve which positively seals the 
aperture when closed. 

Suitable for Ambulances and vehicles 
used for livestock and food transport. 


GREENWOOD-AIRVAC AIR RAID SECURITY PRODUCTS 

FOR EVERY HOME—FOR EVERY BUSINESS—FOR EVERY SHELTER. 
“NOGAS” VENTILATORS FOR LARDER, PANTRY, STORE AND KITCHEN. 
GAS PROTECTION FOR ALL VENTILATED ROOMS AND OFFICES. 
INSTANTANEOUS AND POSITIVE GAS SEAL BY A HANDLE'S TURN. 
SPLINTER AND BLAST-RESISTING, FIRE AND HEAT RESISTING SHUTTERS. 
DIFUSAIRE GAS-FILTRATION UNITS, MECHAVENT FAN UNITS, AND 

COMPLETE VENTILATION SCHEMES FOR AIR RAID SHELTERS. 





The Greenwood- 
Airvac Intake 
is designed for 
use with the 
Vacaire Extractor. 
It is fitted to 
the inlet pipe, 
and so constructed 


The “Vacaire” 
Patent Natural 
Air Extractor, 
Mark 4, designed 
exclusively for 
Air Raid Shelters, 
operates at very 
low air speeds of 











“NOGAS” VENTILATOR 





from one mile an TRADE _—— that fresh air 

hour upwards to Type D.C., patent pending, is designed for a is automatically 

hurricane force number of Eanes. Used in conjunction deflected into 

: : ; with the ‘‘Vacaire” Extractor and Intake as . . 

with wind blowing ‘ : : the inlet pipe, 

f “ described below, it ensures absolute security ‘Gus. sankiede 

rom ony Sarr: against gas entering a shelter via the ventila- She 9 

Maintains a fresh, tion system. the vitiated air 

healthy _ interior. As a door ventilator it is especially suitable extracted by 

, : : : ; EE D-Al 

“VACAIRE” PATENT = No moving parts. for keeping the atmosphere in cupboards, its component. pee ce os 
EXTRACTOR, MARK 4 Weatherproof. larders, stores, etc., sweet and fresh. Weatherproof. 


A unique, secure, and complete natural ventilation system for Air Raid Shelters available at a moderate cost, consisting of the “ Vacaire” 
Extractor fitted to piping inserted near the entrance or air lock, the Greenwood-Airvac Intake being attached to piping near the opposite end 
The extract and intake pipes are fitted inside the shelter with “Nogas” type D.G. Ventilators which, at a slight twist of the handle, 

provide instant seal against gas. 


Sa eae 


y 7 rm 
ii. 
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KING CONSTRUCTIONS FOR ARP. 


GLAZING. 


Special thickened lenses for roof lights and windows. 
Special constructions have been developed to give 
high degree of protection. Approved by Home 
Office. 





FLOORS. 


K.3 type of centerless floor tubes which dovetail 
with the concrete, reinforcing rods are inserted 


between the tubes giving abnormal resistance to 


shock and sudden loads. 


FIREPROOF PARTITIONS. 


Plaster slabs provide cuick and easily erected 
partition with abnormal resistance to fire. A panel 
of slabs tested by B.F.P.C. for 13 hours to 2,250°F. 
Panel remained intact and fire did not pass through 


the partition. 


TRENCH REVETMENTS. 


Trench lining frames and slabs made to approved 


Home Office designs. Prompt deliveries effected. 


We eS eC 
184 GRUBEN Vee? 


INE: CENTRAL 5866 (5 LINES) 





All communic noon an ents should be addressed to Roe General Manager, ‘““The an Ider Pony * Cathe age e St., Aldwych, London, W.C.2 
London, Engla a: "Pri ad be Yun ‘oes beeeiane Le ., 93, Long Acre, W.C.2, and published by THE BUILDER LIMITED, at 4, Catherine-s ., Aldwych, W.C.2—February 24,1939 
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THE BUILDER 


a Journal { OF. the 


ARCHITEC Tx CONSTRUCTOR 


STRUCTURAL PRECAUTIONS 


against 


AIR ATTACK-3. 




















Illustration by courtesy of CITY OF LONDON ELECTRIC LIGHTING CO, LID 





FIRE PROTECTION PANELLING SUPPORTED 
BY “BIG BEN” STEEL SCAFFOLDING. 


PROTECTION OF FACTORIES, EMPLOYEES & MACHINERY, 


TRENCH PRESERVATION, So eee 
a dps Th 4f 


Blast Proof Shelters, Decontamination Clothing Racks, | | 
Protectional Roofs, Camouflaging, Underground Hut ; 


{\ 
er 






































| 

Reinforcement, Blast Proof Curtaining, Stretcher Racks, | 

Key Men's Armoured Refuges, Sandbag Grilles, Safety | ( sit | | | 

Barriers and Handrailing. qt ca ia oy ) 
>) / 5S / / Wy SHORES as supplied to 

omplele Ochemes available fo suil your needs HAMMERSMITH BOROUGH COUNCIL 
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LEPLWANED 






STE 


GAS. SPLINTER 
& BLAST PROOF 


Designed to meet all requirements. 











% Many years experience in the specialised 
| production of Steel Fireproof Doors of 
| 
| 


both pivoted and sliding types, and up 
- | ; | | to the very largest sizes as supplied 








to the Air Ministry, enables Haywards 
to offer the best technical service in 





the supply of present-day A.R.P. types. 





<_ M.S. ANGLE 
FRAME 


Other special constructions for 


A.R.P. structures include : 





rT? 
ba 


a 





Gas-proof Windows, 








———————— HEIGHT AS REQUIRED ———______—_ 


Gas-tight Emergency Lids for 





a 
eee - 


Shelters, etc. 
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CONSULT HAYWARDS for any of the following 


purpose-made_ products:—‘Reform” Lanterns, Skylights 
and Puttyless Roof Glazing; “Crete-o-Lux” (ferro- 
concrete) and iron frame Pavement Lights; Steel Stairs, 
Metal Windows, Collapsible Gates, etc. 


HAYWARDS LTD., union street, LONDON, S.E1 


Telephone: WATerloo 6035-6039. ES 
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Twol4h.p. Lister 
DIESEL engines 
coupled to 7.5 
k.w., 210 volt 
D.C. generators 
installed in a 


London Bank. 
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To ensure continuity of essential services in spite of 


mains failure, every big organisation, Local. Authority, Hospital, Bank, 
Cinema, Block of Offices or Flats, should’: have a_ standby plant. 
You are invited to make use of R. A. Lister & Co., Ltd., Air Raids 
Precaution Department, who will be pleased to assist you in solving 


your standby generating plant problems. 


The Oil Engine 


A 








SEND FOR A COPY OF — The Oil Engine 
The engine room of a Lister installation 
— AR?. BOOKLET in a block of modern flats as seen from the 








R. 


IMPERIAL HOUSE, 


IS, KINGSWAY, W.C. 2. 
Temple Bar 9681. 





opening of the gas-proof door. 


Write or telephone your enquiries to:— 


A.R.P. DEPARTMENT, 


Ay teeecR & CO. LID. 


DURSLEY, 


GLOUCESTERSHIRE. 
Dursley 177 
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| SELF-SENTERING EXPANDED METALID 
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DON’T WAIT FOR ANOTHER CRISIS — Do It Now 


Note the following points: 





The framework is sent curved ceady for fixing, rods bent, with 
full erection Blue Print, and can be quickly and easily placed 
in position. 


The designs are adaptable and can be modified to suit individual 


requirements. 

These shelters are permanent, require no upkeep, do not 
deteriorate but gain in strength with age. COR 
The monolithic construction will minimise the possibility of CUR 
distortion from “shock-waves” set up in the earth by high 

explosives. 

Trenches can be converted into sound shelters in accordance =e 


with Home Office requirements. 


Telephone : Central 22101226 SELF-SENTERING EXPANDED META 0. 
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“PERMANENT SHELTERS 


Protection from BLAST and SPLINTERS can effectively be obtained by 
ronstructing shelters, either below or partially below ground, of Concrete 
fein’orced with “SELF-SENTERING.” Our Engineers have designed several 
types of shelter to suit various needs :— 











“A” Large—For open ground away from Buildings—to 
accommodate 50 persons. _ 


“B” Large—For construction underneath Buildings—to 
accommodate 50 persons. 


*C” Small—conical in shape—for open ground away from 
Buildings—to accommodate 6 persons. 


“DPD” Small—semi-circular in shape—for open ground away 
from Buildings—to accommodate 6 persons. 
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C Type Snectea 
CONCRETE CUT AWAY-TO SHOW 
CURVED SELF- SENTERING FORM WORK. 

















Top of arch at least 3 feet below ground level. 





A 0. LTD., 38/39 QUEEN STREET, LONDON, E.0.4 telesroms. setiusst, London 
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NECESSITY WILL BROOK NO _ DELAY 





BOURNEMOUTH. 


Basement 30 ft. deep in 
water-bearing sand, to new WOOLWORTH 


Store. Reinforced concrete floor and retaining 
walls waterproofed with 


‘PUDLO’ 


BRAND 
CEMENT WATERPROOFER 


MONTREAL, CANADA. This new 
WOOLWORTH Store. also has its basement 
structure of reinforced concrete made impervious 
with ‘PUDLO’ Brand cement waterproofer. The 
subsoil was described as “a soft jelly-like 
mixture of clay and quicksand.” 


ARCHITECTS : 
ARCHIBALD & ILLSLEY, Montreal. 


CONTRACTORS : 
RICHARD & E. J. RYAN LTD., Montreal. 


KERNER-GREENWOOD & COMPANY, LIMITED. 


ST. ANN’S 


Sole Proprietors and Manufacturers 





F an air raid shelter is actually needed for protection, there will 

be no time to pump out flood water, and it would add greatly to 
the distress of those in it if pumping had to be continued, by hand, 
during occupation, when the air supply is restricted. The waterprocfing 
of underground shelters does not differ materially from the water- 
proofing of deep basements, and for more than thirty years such 
problems have been successfully solved by the use of carefully 
graded concrete, adequately reinforced and made impervious by 
the addition of ‘PUDLO’ Brand cement waterproofer. Here are 
illustrated two examples of deep basements so waterproofed, both 
being surrounded by water-bearing sand. In all such structures, 
careful attention must be paid to the formation and disposition of 


construction joints, and in that—as in any other matter connected 


with the use of ‘PUDLO’ Brand waterproofer—we are glad to be 


of all the help possible. 


Te Sir dpe 
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KING’S LYNN 
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The word ‘PUDLO’ is the Registered Trade Brand of Kerner-Greenwood & Co., t.td.. by whom all articles bearing that Brand are manufactured or guaranteed, 
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AIR ATTACK-3. 
An Approach to the Problem of 


Protective Shelters 


The Need Both for a Temporary Scheme and a Long-Term Programme 





An Investigation made by 
Oscar A. Bayne, Felix J. Samuely and Conrad W. Hamann 


LMTLe by little, as advice on how to stuff up cracks 

in the gas-proof room gives place to further advice 
on “ How to construct a shelter in your home,” and as 
this in turn fades into the background with the an- 
nouncement that millions of steel shelters “ proof against 
blast and splinters ”. are to be distributed, we progress, 
at each stage becoming more conscious that what seemed 
at first to be a poor sort of jest is in fact a most serious 
problem. A problem so serious and so all-inclusive 
in its threats that we cannot close our eyes to it as we 
have in the past to slums, bad housing, jerry-building 
and other social-architectural tragedies which do not 
directly impinge upon the limited field of architect-and- 
client within which the profession seems voluntarily 
to have limited itself. 

This new problem is so colossal in its scope and its 
implications that it does in fact seem to be overpower- 
ing the architectural and engineering worlds. The 
flood of words in print continues and itself illustrates a 
poverty of outlook, a timidity and lack of grasp of 
fundamentals which would be staggering were it to come 
even from untrained laymen. 

The architectural and engineering professions do not 
at present appear to be one iota ahead of the intelligent 
layman in their appreciation of the requirements, 
development or probable effect of A.R.P. in this country. 


Existing Information. 


Apart from the many aimless demands for “ a plan ” 
for “ planned A.R.P.” and for the work to be put in 
“technical hands,” there has as yet been no effective 
contribution from any professional body or individual 
(if we except that valuable little survey by Serge 
Chermayeff called ‘‘ Plan for A.R.P.’’). 

There have, of course, been dozens, if not hundreds, of 
carefully worked out designs for garage-cum-shelters 
of all kinds, large and small, for shelters in all sorts of 
odd places in buildings and for tunnels and subways 
and underground roads and what not, “ designed ” 
without reference to the fundamental requirements of 
the problem ; necessarily so, because the fundamental 
requirements have not yet been established. Design of 
this kind would, in other spheres, be called guessing. 
It cannot even be called estimating, which at least is 


based upon logic. 


The requirements of a shelter in the open country 
cannot be the same as those for shelters in urban dis- 
tricts or for those in heavily populated areas. Shelters 
cannot be designed without reference to their location, 
use and relative effectiveness. Such factors are con- 
trolling factors, and unless they are taken into account 
a design can have no meaning at all. 


Yet the urgent need for correlated information and a 
comprehensive survey of the factors which must be 
taken into account in the design of A.R.P. work do 
not seem to cause the professions any great discomfort. 


This does appear to be a little surprising when it is 
realised that, broadly speaking, the existing published 
information readily available to architects and engineers 
consists of a report of a conference held at the R.I.B.A., 
a report by an independent group of young architects 
and technicians, based mainly upon experience in Spain 
(A.A.S.T.A. report), a book by C. W. Glover (Civil 
Defence), and a host of lesser works based upon them. 


Beyond these few sources there are, of course, the 
Government handbooks, which in the main do not deal 
with the subjects most important to architects, and a 
great number of lesser reports, articles and letters 
published in the technical Press, most of which are mere 
opinions and few of which are authoritative or com- 
prehensive even in the field with which they pur- 
port to deal. Much of the pseudo-technical trade 
literature cannot be regarded seriously and some of it 
not even as a jest. 

At present it is from these many unrelated “ scraps ”’ 
that information is gleaned and pieced together with 
all its inadequacies and contradictions to make up the 
“data ’’ from which architects and engineers must 
design if they are to design at all. 

That we should be referring still to the published 
recommendations and requirements of foreign Govern- 
ments for fundamental design data is bad enough, but 
when we remember that these figures are in the main 
recommendations and not statements of fact, that they 
are necessarily recommendations conditioned by all 
manner of local influences and political considerations, 
it is surely obvious that we are being forced into using 
a most unstable foundation as a basis for our work. — 
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The Need for a Survey of Factors. 


It is not untrue to say that at the present time two 
definite schools of thought appear to be developing : 
on the one hand, there is the ‘“‘ bombproof”’ school, and on 
th2 other, the ‘‘ any-old-thing-does”’ school, and these 
two schools of “ thought ” are in fact being formed on 
an absence of thought. They are developing mainly 
on woolly political, humanitarian or pseudo-military 
grounds, without any sound groundwork of fact or logic. 

It is tragic that this development should be going on 
as rapidly and as unjustifiably in the technical 
professions as it is in the lay world. 

It must be possible to relate protective value to 
geographical, social and architectural conditions. Just 
how it can be done can only be determined during the 
course of, or as a result of, a survey made of all the 
factors likely to affect the design and location of 
shelters ; but it is probable that the most important 
single factor involved is the density of population. (See 
“Partial Protection?” an article published in The 
Builder, A.R.P. Supplement No. 2, February 24, 1939.) 

The density of population controls the density of 
shelters in any given area, and this in turn determines 
the likelihood of direct hits occurring. The figures 
given in the article referred to show that, in spite of 
the frequently repeated tag, “direct hits are so unlikely 
we can ignore them,” the proportion of probable direct 
hits is so high in areas of medium and high density of 
population that they are the core of the whole problem. 
Far from being able to ignore them, we find that they 
represent the one phase which must be solved before all 
others. 

The figures also show that degrees of protective value 
are, in fact, of great importance ; that the solution is 
not to be found by deciding impetuously for or against 
either blast-resisting shelters or ‘‘ bombproof’’ refuges. 
They show that each progressive increase in resistance to 
a direct hit specifically reduces the danger of an effective 
direct hit. For instance, blast-resisting shelters will be 
vulnerable to a direct hit from say a 50-lb. bomb, but 
if these shelters were replaced by shelters capable of 
resisting all bombs under 500 lb., then the chances of 
a direct hit would be reduced automatically to 1/10th, 
because an aeroplane, or any fleet of aeroplanes, could 
carry only 1/10th the number of 500 lb. bombs as they 
could 50-Ib. bombs. 

This and a great variety of other large-scale factors 
must be examined carefully and critically before any 
real headway can be made toward rational design of 
shelter accommodation. 

Such an examination or survey should cover, amongst 
other factors :— 

(i.) The effect, if any, of geographical situation. 

(ii.) The effect, if any, of probability of attack 
(as distinct from the probability of direct hits if 
attacked). 

(iii.) The effect of density of population on shelter 
design and location. 

(iv.) The effect of building density and prevailing 
type of construction: 

(v.) The effect, if any, of increasing size and 
reducing the number of shelters in any given 
district. 

(vi.) The effect on the efficiency of shelters of in- 
creased protective value. 


These and a number of other major related influences 
must be examined and conclusions drawn before any 
rational attempt can be made to determine the type 
of shelter and the amount of protection desirable for 
any given area. Only then can we begin to consider 
whether shelters should be above ground or below 
ground, in buildings or outside buildings. 

It is very probable that it will be found that the 
structural strength required to give equal protective 
value will vary with the conditions of different districts 
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and that, therefore, a classification of shelter types 
according to strength of construction will be requived, 
and that these types must be related to the conditions 
(of density of population, geographical position, etc.) for 
which they are suitable. 

But, having reached this point, we are then fa ed 
with the necessity of designing shelters to give the jro- 
tection which has been determined for each group of ‘he 
classification, and exact information will be required on 
a vast number of related details ; information which is 
no doubt available but which is certainly not at present 
obtainable by the technical professions. 

Some of the points which require to be elucida‘d 
include :— 


Blast Effects. 


1. The period required for blast effect to develop. 

2. The exact distribution of and propagation of blast 
pressures and suctions, and the relation between distance 
and blast intensity. 

3. The limits of variation (if any) to be expected 
from the formule for blast pressures now in use. 

4. The direction of propagation of blast pressures 
and the extent to which they may be deflected. 

5. The effect of the angle of incidence on the deflection 
of blast pressures. 

6. The effect of surface friction on blast pressures. 

7. The resistance of building materials and construc- 
tion to blast pressures. 


Concussion. 


8. The effect of blast pressures and shock waves on 
human beings. 

9. The relation (if any) between forms of pressure 
oscillation and other factors, and concussion effects. 

10. The effects of protective screens and of enclosures 
in reducing or increasing the danger of concussion from 
blast and/or shock. 


Fragments and Splinters. 


11. The maximum distances from the different types 
of bombs at which splinters are dangerous to life. 

12. The likelihood of a person being hit by a splinter 
from a certain bomb at various distances. 

13. The relationship between splinter force and the 
distance from the source and the relationship to bomb- 
charge size. 


Shock Wave. 


14. The transmission of shock by various materials. 

15. The effect of reinforcement, of its quantity and 
of its disposition, in concrete on the resistance of the 
whole to blast and shock. 

16. The influence of the cube-strength of concrete on 
the resistance to blast and shock. 


Resistance to Penetration. 


17. The resistance of building materials to penetration. 

18. The resistance of construction (as distinct from 
materials) to penetration; the effect of composite 
construction, laminated construction and reinforced 
construction on resistance to penetration. 

19. The effect of quantity, type and disposition oi 
reinforcement in concrete. 

20. The effect of the direction of the span of a slab 
on its resistance to penetration. 

21. The deflection (if any) of bombs and the effect of 
the angle of incidence on penetration. 


Disruption. 
22. The effect on different materials of explosion 
after penetration. 
23. The effect on different forms of construction of 
explosion after penetration. 
24. The effect of confinement on explosion. 
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The Need for Critical and Full Investigation. 


While it is true that no thoroughly soundly based 
scheme of shelter accommodation can be evolved until 
the broad factors involved have been surveyed, and until 
adequate information is made available upon technical 
details such as those mentioned above, yet there are 
some phases of the present tendencies in A.R.P. work 
which could well be critically examined independently 

such examinations may expose new aspects of im- 
portance or confirm existing beliefs. 

One such aspect is the relationship between rapidly 
built light shelter accommodation and more heavily 
constructed near-bomb-proof construction which, on 
any large scale, would require a considerable period to 
complete. 

Sir John Anderson has been quoted as follows: 
* Our first concern, therefore, must be to provide speedily 
a measure of protection for all who must stay in vulner- 
able areas. I can imagine nothing more dangerous to 
morale than to invite the public to place their faith 
only in a policy of protection which would of necessity 
be valueless to the vast majority if war came soon.” 

While most engineers and architects would prefer to 
examine the logic of the facts rather than to regard 
as gospel the words of any political figure however 
eminent, the emphasis given in this statement to the 
time factor cannot be ignored. 

We are being prepared for war and it cannot be 
estimated how soon we are to be pushed into it. Assum- 
ing that there is some justification for the emphasis upon 
urgency, it is essential to take seriously into considera- 
tion the time factor, particularly in comparing the 
relative values of blast-resisting ‘and near-bomb-proof 
construction. The following examination is an attempt 
to relate the two types of construction with particular 
reference to time, cost and efficiency. 


The Time Factor in Relation to Shelter Efficiency. 


For the purpose of illustrating the arguments of this 
investigation, the figures given in the scheme recently 
prepared by Messrs. Tecton for the Borough of Finsbury 
have been accepted, but with certain reservations. 
This scheme is the only example at present available in 
which a serious attempt has been made to survey the 
factors involved, and to relate them to the shelter 
design. 

It must not be assumed, however, that the arguments 
advanced and the conclusions drawn apply only to 
Finsbury, for the problem is a general one and the 
method of approach put forward here can be and should 
be adopted in the scientific design of any protective 
scheme. It is shown later how this may be done, and a 
graph has been prepared to enable a decision on a pro- 
tective programme to be made directly for any com- 
bination of (i) the proportion of shelter efficiencies, and 
(ii) the proportion of costs, t.e., development times. 

In the case of Finsbury a scientific approach to the 
problem has been made for the first time and lines of 
investigation developed, which give a sound basis for 
definite conclusions. That the conclusions drawn inthe 
following notes diverge in some respects from those of the 
Finsbury scheme does not detract from the importance of 
the immensely valuable pioneering work carried out by 
the designers of that scheme. 

Of particular interest is the introduction of the con- 
vention of the “ danger volume,” a mathematical solid, 
the shape and volume of which defines the relative 
danger from bomb explosions to which a person will 
be exposed. 

The danger volume of an entirely unprotected person 
has been called 100 per cent., and the volume for those 
in trenches has been found to be between 10 per cent. 
and 70 per cent., depending on the construction of the 
trench. In a fully bombproof shelter the danger volume 
is, of course, zero. The danger volume convention may 
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also be employed in another way: it can show the 
number of casualties likely among people sheltering 
under given conditions during an air raid. Thus in the 
Finsbury scheme it was estimated that the number of 
casualties caused by a ton of bombs in a district with 
a density of 180 people per acre among people who are 
unprotected would be 292, and only 28 per ton of 
bombs for people who are protected in efficient trenches. 
In Figure 1, curve “a” shows the danger volume for no 
protection at all. It is a solid with a base of 198 ft. 
diameter (which would be the range of blast for a 
23-cwt. bomb), with a height of unity, representing the 
100 per cent. probability of a bomb in the centre 
causing casualties there. The number of casualties per 
ton of bomb is calculated by multiplying this volume 
by eight, since there are eight bombs of 24 cwt. per ton. 
The danger volume for people in trenches is calculated 
similarly. 

Fortunately for the community, the figures calculated 
in this way do not at all agree with the facts as reported 
from Spain, and particularly not in the cases of air raids 
which were unexpected, in which it may be assumed that 
many had not reached shelter accommodation at the 
time of the attack. It may be held that the number of 
people involved per ton of bombs is actually much 
smaller than the calculated figure, and that the number 
would not be higher than 50 amongst unprotected 
people in built-up areas. 

Curve “b” in Figure 1 represents what might in 
fact be the actual danger volume in comparison with the 
theoretical volume (curve “a”’). 

The reason for the incorrectness of the theoretically 
calculated figures may be found in what may be called a 
“natural protection.” In a built-up area a certain 
protection against blast and splinters is afforded by the 
buildings themselves. There may be a possibility of 
replacing theoretical figures by values derived from 
practical experience as far as unprotected people are 
concerned, but the problem is much more difficult when 
it comes to the question of people in shelter accommoda- 
tion. 

There are at present no figures available for the 
average or probable number of casualties per ton of 
bombs amongst people occupying trenches or other 
shelters, and while it may be assumed that figures 
derived from practical experience would be lower than 
the calculated figures, it is not unreasonable to suppose 
that the divergence between the two sets of figures 
would be smaller than in the case of the unprotected. 

For this reason the difference between the volumes 
represented by curves ‘‘c”’ and ‘“‘d” in Figure 1 is less 
than that between the volumes represented by curves 
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The Time Factor. 


Having established an approximate method of relat- 
ing the relative values of shelter accommodation, an 
examination must be made of the effect of the time 
factor in construction on the efficiency of the shelters. 


Obviously a shelter scheme will have a certain pre- 
determined efficiency when complete, but the period of 
construction is very important and it may be, for instance, 
that an almost complete scheme of “ bombproof”’ pro- 


_tection is less efficient at that stage than a complete 


scheme giving blast-resisting protection. 


In the following analysis the word “cost” has been 
used to represent development. It includes man power, 
materials and time and where, for example, it is pointed 
out that “ costs’ govern the primary selection of a pro- 
tective scheme, itis not intended to suggest that from a 
monetary point of view the particular scheme cannot be 
afforded. 

This fact must be appreciated, for the argument 
appears to favour “blast and splinter” protective 
schemes which, in spite of possible prejudices, have 
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certain very definite uses and advantages. It must also 
be realised that they are only a means to an end, and 
that the end is a shelter system which affords the 
greatest degree of protection not only when complete 
but at any stage of development. 

Figure 2, which is based on the figures given in the 
Finsbury report, shows the relationships between the 
development of an air raid shelter scheme and the likely 
casualties under an air raid at any stage of that develop- 
ment. 

If protection consisting only of bombproof shelters is 
provided, the casualties per 100 tons of bombs falls 
steadily (from the start to the completion of the shelters 
for 100 per cent. of the population) from 29,200 
practically to 0. 


The effect of the construction of a bombproof scheme 
is represented by the line “ a” in Fig. 2, and the effect of 
the construction of a scheme of blast-resisting shelters 
is represented by the line “ b.”’ If the cost of construc- 
tion is taken as a rough guide to the length of time 
required to build the shelters, then it will be seen that 
blast - resisting shelter accommodation provides in a 
relatively short time a relatively high degree of protec- 
tion. For instance, the blast-resisting shelters, when 
complete (point D,) reduce the casualty rate to 2,800 
for an expenditure of £220,000. At the corresponding 
stage of expenditure in the bombproof shelter scheme 
the casualty rate remains as high as 22,800 persons per 
100 tons of bombs. 

It is obvious that the bombproof scheme alone will 
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FIGs 2. 
GRAPH SHOWING THE RELATIVE EFFICIENCIES OF SHELTER ACCOMMODATION IN 
RELATION TO THE TIMEL-COST FACTOR. 
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not be as effective as the blast-resisting scheme until it is 
sufficiently far advanced to reduce the casualty rate to 
that of the completed blast-resisting scheme, namely to 
2,800. From the graph it will be seen that this stage is 
not reached untilthe expenditure has reached £900,000— 
that is, not until the scheme is 90 per cent. complete. 

If the period of peace remaining to us is likely to be 
short (see Sir John Anderson’s remarks above) and the 
period of construction required for a large scale bomb- 
proof shelter building programme is long, then such a 
programme is likely to be thoroughly inadequate. 

Yet a blast-resisting shelter scheme in itself is also 
quite inadequate. 

Even the already high percentage of 90 mentioned 
above is not, however, the value which finally deter- 
mines the relative efficiencies of the two systems, for it 
is clear if the whole of the short-term scheme is com- 
pleted first and then ‘‘bombproof” shelters are 
developed to the further extent of £680,000, the same 
total of £900,000 will have been developed, but the 
casualties will have been reduced from 2,800 to 896 
(line “c” Figure 2). It is not until a percentage of 
97.67 is reached that the efficiency of this combined 
programme is equalled by that of the ‘‘ bombproof”’ 
scheme alone. This latter value (97.67 per cent.) is 
the decisive value for the particular case of the Finsbury 
figures. Further consideration will be given to this 
very important “ critical percentage ”’ later. 

It appears, then, that a double programme is required 
to meet the facts of the situation : a scheme of temporary 
blast-resisting shelter accommodation capable of being 
rapidly brought to completion, coupled with a long-term 
programme giving a measure of protection which is 
based upon the degree of vulnerability and not upon 
rapidity of construction. 

This may appear to be merely extravagance piled 
upon extravagance, yet it will be seen that accepting 
the figures given in the Finsbury scheme as a basis for 
the time being, the cost of a complete temporary pro- 
gramme, followed by a complete long-term scheme, is 
only 22 per cent. greater than the cost of the long-term 
scheme alone. It remains, then, to consider whether 
the two time-factors mentioned above demand such a 
double programme. 

The first, the length of peace-time remaining to us, is 
not capable of being estimated except by a few persons, 
who, to say the least, are not likely to make any reliable 
public announcement on the subject. 

The second, the length of time required to construct 
bombproof or near-bombproof shelters on a gigantic 
scale, is extremely difficult to estimate, but limitations 
imposed by the supply of man-power, materials and 
equipment would appear to make it a matter of years 
and not of months, although it is perfectly true that 
any individual scheme (such as Finsbury) might be 
constructed in a short time with adequate organisation 
and the will to do so. 

Consideration of the time-factor cannot here be taken 
further than that, but in the absence of an adequate 
survey of available labour and the supply of materials, 
it is not unjustifiable to assume that the speed of con- 
struction of the long-term programme could not be 
sufficiently fast to meet the demand for urgency 
implied in Sir John Anderson’s statement. 

It remains, then, to consider the effect of combining 
a short-term (blast-resisting) shelter programme with a 
long-term programme of bombproof or near-bombproof 
construction. The lines AD and DE represent these 
programmes operating together, the total cost being 
£1,220,000, the casualty rate being reduced to 2,800 
per 100 tons of bombs after the expenditure of the first 
£220,000, and practically to zero at £1,220,000. 


A Compromise Programme. 


Fig. 3 represents the effects of developing a compro- 
mise programme consisting of simultaneous construction 
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of some blast-resisting shelters together with near-bomb- 
proof shelters. In the particular example it has been 
assumed that blast-resisting shelters would be available 
for 50 per cent. of the population, and ‘“ bombproof ” 
shelters for 50 per cent. The cost would be £610,000 
and, when ready, would reduce the casualties to 1,400 
per 100 tons of bombs. Again, the better programme 
would be to complete the short-term protection first 
and then to proceed with the “ bombproof”’ shelters ; 
that is to say, the lines “b”’ and “a,” should be followed 
in preference to lines “a” and “by,” because at any 
stage of development the casualties due to an attack 
would be fewer. For instance, at a development 
represented by £450,000, they would be about 16,100 
per 100 tons if the “ bombproof” shelters were given 
priority, as against 6,000 per 100 tons if the short-term 
scheme were constructed first. 

After this composite programme had been completed 
and protection of one type or the other provided for all 
the population, it should be continued by the extension 
of “ bombproof”’ shelters to absorb those depending 
still on the short-term protection. This would mean a 
further development of £500,000, bringing the total 
cost to £1,110,000, but reducing the casualties from 1,400 
per 100 tons to zero (line “cc,” Fig. 3). In this case 
it is found that the intersection of the lines “a” and 
“¢” is not reached until the point representing 99.07 
per cent. of the “ bombproof” scheme alone is met. 
Thus the critical percentage of the compromise scheme 
is99.07. This means, unless 99.07 per cent. of a “‘ bomb- 
proof”? scheme would be available before the first 
attack, that, of the two, the compromise scheme with 
its greater protection at any earlier stage is infinitely to 
be preferred. It must be appreciated that that is true 
only as far as the compromise and the “ bombproof ”’ 
schemes are concerned. It should not be inferred that 
the compromise scheme is necessarily better than that 
represented by lines “b” and “C” in Fig. 2, because, 
although its ultimate cost is less, it is better only if the 
£610,000 development (point “C,” Fig. 3) is com- 
pleted before the first raid. If this stage has not been 
reached, the casualties will be much greater than in the 
complete short-term and then “ bombproof”’ pro- 
gramme, represented in Fig. 2. For example, at a 
development of £250,000, a raid would involve 12,000 
casualties per ton under the composite scheme (Fig. 3), 
but only 2,700 per ton if full instead of 50 per cent. 
short-term protection had been available. 

It is clear that economies are to be obtained by re- 
ducing the number of blast-resisting shelters, but also that 
such economies delay the reduction of the casualty rate. 


The Figures. 


While the figures used above to express cost, casualties 
and other factors are believed to give a basically sound 
relative representation of the facts, there are, owing to 
the absence of adequate data, many possible qualifica- 
tions which should be borne in mind. 

The more important points are :— 

(a) Owing to the lack of reliable figures the proportion 
between casualties amongst unprotected people and 
amongst people in trenches may be considerably modified. 

(b) Other types of trenches than those assumed for 
Finsbury may also alter this proportion. 

(c) The relative costs and the development pro- 
grammes for the short- and long-term systems may vary 
considerably, and there are many who doubt that near- 
bomb-proof shelters can be constructed for the prices 
given in the Finsbury report. 

(d) The costs of different types of near-bomb-proof 
shelters vary considerably, and the costs per person 
increase as the number of people decreases. 


The Importance of the Critical Percentage. 


In connection with Figs. 2 and 3, reference has been 
made to the intersection of the two lines representing 
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the developments of the short- and long-term pro- 
grammes, and this inter-section has been called the 
“ critical percentage ’’ of casualties. In Fig. 4 curves 
have been given setting out the critical percentages for 
different proportions of costs and of protection. This 
diagram is to be read as follows :— 

If the casualties which would occur without any 
protection whatever are shown (by the danger volumes) 
to be “n” times the casualties under a short-term 
protective scheme, and, further, if the cost of the 
short-term system is “ p”’ per cent. of that of the bomb- 
proof shelters (in each case considering the cost for 
the whole population), then the curve set out for that 
particular percentage ‘“‘ p”’ must be followed until the 
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ordinate for the given “n” ratio is met. The length 
of this ordinate from the base to the point of inter- 
section represents the critical percentage, and the 
value can be read off on the scale at the side. In all 
cases in which the critical percentage is higher than 90, 
it is definitely preferable to start first the development 
of the cheaper and less efficient type of shelter. 

These figures show, for example, that if a short-term 
policy costs only 10 per cent. of the other, the critical 
percentage is as high as 90 per cent. when the factor of 
safety is no higher than two. In other words, even 
when the number of casualties is reduced only to one- 
half, it is still of considerable value to start with the 
short-term shelters. If now the short-term shelters cost 
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10 per cent. of the fully bombproof shelters, when the 
10 per cent. limit is reached, the number of casualties 
s reduced only to one-fifth. Thus, if the reduction of 
-asualties is less, it is not actually worth while to start 
, short-term policy. 

By this method one does not, of course, have to work 
ut and examine the actual casualties in terms of the 
elative costs of the alternative systems. It is the pur- 
jose in putting forward the idea of the “ critical per- 
entage ’’ and also the curves in Fig. 4, which simplify 
ts determination, that one could come immediately to a 
lecision on any scheme. It has been suggested that the 
‘riterion should be a critical percentage of 90, and that 
‘or conditions giving values below that figure short- 
erm policies were not worth while, whereas they should 
lefinitely be carried out first under conditions giving 
values above 90 per cent. 

Again, whether this criterion (90 per cent.) is to be 
generally adopted or not does not affect the principles 
nor even the details of the investigation in any way. 
For example, under certain conditions (density of 
population, etc.) it might be considered that a short- 
term scheme had to be carried out as a preliminary 
even if its cost was 35 per cent. of the cost of a ‘‘ bomb- 
proof’ scheme and the casualties were reduced only 
to one-third. Such a system has a critical percentage of 
86 (see Fig. 4). It is considered, however, that 90 is a 
sufficiently low value, for there is always the danger, 
in spite of all good intentions originally, that such a 
scheme having cost a relatively high sum would not 
readily be replaced even in view of its not being a very 
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Just as there is a very grave risk of rigorous adherence 
to the “only ‘bombproof’ shelters” policy, leading 
the community into the danger of being caught with 
insufficient shelter accommodation, so, too, there is a 
serious risk that once a short-term protection has been 
provided, it will become regarded as an adequate A.R.P. 
measure. 


Of the two evils, the latter seems to be the less, for 
its remedy remains always within grasp. 


Conclusion. 


While these notes are not intended to form an argu- 
ment for or against the use of bombproof or blast- 
resisting shelters, they do, to some extent, throw light 
upon their relative values during a particular period, 
and, further, they outline a process of reasoning by 
which those relative values can be assessed, so that into 
a somewhat chaotic state of thought on A.R.P. a little 
order may be introduced. It would be a poor system of 
protection which, because it was incomplete, proved to 
be less efficient than the Government type of steel shell. 


Although it is a small matter in comparison with other 
difficulties of determining the right type of shelter 
accommodation for any given district or set of con- 
ditions, yet the question of the time-lag is a very im- 
portant one if the time remaining to us is short. It is 
to be hoped that the difficulty of providing adequate 
protection during this period will not be regarded as yet 
another argument against building near-bomb-proof 





efficient system. 


construction where it is required. 


A Report on Structural A.R.P. 


Recommendations by the Institution of Structural Engineers 


lhe Air Raid Precautions Committee of the 
lustitution of Structural Engineers, 11, Upper 
Belgrave-street, London, $.W.1, has now 
issued its complete Report on Air Raid Pre- 
cautions which contains two additional parts 
namely, Part II[—‘‘ Air Raid Shelters,’ and 
Part IV—‘* New buildings,’’ to the Report 
issued in October last year. (Reference to 
Parts I and II—‘*‘ A Digest of Published In- 
formation’? and ‘*‘ The Committee’s Recom- 
mendations for Protecting Existing Build- 
ings’? yespectively—was made in The 
Builder, November 4, 1938). 

Iu Parts III and IV certain matters have 
been dealt with more comprehensively, and 

has been found necessary to revise Parts 
| and JI in the light of subsequent informa- 
tion which has now been received. 

Copies of the complete Report are obtain- 
able from the offices of the Institution, price 
2s., including postage. 

Parts III and IV deal with air raid shelters 
ud provisions recommended for incorpora- 

on in new buildings. In Part III the 

eport deals exclusively with the structural 
quirements for the design of air raid shel- 

In the Report the Institution shas considered 

ielters as being classified under two main 
eadings, namely, shelters giving complete 
rotection against direct hits and those de- 
igned to be proof against blast and splinters 
mly. For shelters proof against direct hits, 
tables are given of the required thicknesses 
for roofs or slabs over shelters and the esti- 
mated force exerted by bombs on impact. 
With regard to the shape of small shelters 
attention is directed to the additional strength 
in the case of a shelter built in the form 
of a cone or a sphere as against a rectangular 
form. 

In the case of large communal shelters, 
these may be protected by detonating slabs 
of a thickness not less than that recommended 
in the tables. Attention is drawn to the 
importance of protecting against concussion 
as the result of a bomb striking a solidly 
constructed shelter which, although capable 


of keeping out the bomb, might cause death 
to the occupants from concussion. A strong 
recommendation is made that shelters should 
be built of a composite construction consist- 
ing of (1) A detonating slab at the top; 
(2) A cushion; (3) An internal shelter casing. 


The Detonating Slab. 

The thickness of the outer detonating slab 
should not be less than that given in the 
tables and should be strong enough to prevent 
complete penetration. ‘The cushion layer 
should be at least the same thickness as 
the detonating slab and should be composed 
of material containing voids which can be 
compressed (such as loose sand) and which 
would be capable of considerable movement 
with increase of pressure. The inner casing 
must be sufficiently strong to carry its own 
weight and the weight of the superimposed 
layer in addition to the considerable increase 
in pressure to which the cushion layer is 
subjected on impact from a bomb. Recom- 
mendations are given for the construction of 
shelters above ground and below ground 
which would be proof against direct hits. 

The latter portion of Part III is devoted 
to shelters constructed above or below ground 
which would be proof against splinters only. 
Attention is drawn to the importance of con- 
sidering shelters having at least two entrances 
of adequate size, and also the spacing of 
shelters which should be related to the warn- 
ing period and be not greater than will permit 
every prospective occupant to reach the en- 
trance well within this period. Assuming the 
period to be taken as two minutes, it is re- 
commended that the maximum distance of 
every prospective occupant from his shelter 
should be somewhere about 200 yards. 

In dealing with provisions for new build- 
ings, two aspects have been considered, 
namely, those designed to resist direct hits 
and those not so designed, but capable of 
affording resistance to blast, splinters and 
general collapse due to bombs exploding out- 
side. In the case of buildings which fall 
within the first class, it is recommended that 


the roofs should be of a thickness not less 
than the figures given in the tables, and that 
the stanchions supporting the roofs should be 
designed to carry a point load at any point 
equal to the figure specified in the tables, in 
addition to its dead load. The elimination of 
windows is recommended. 


Concussion. 

To guard against concussion the composite 
construction previously referred to for shelters 
is recommended, and may be obtained by con- 
structing the roof of a thickness sufficient to 
resist the penetration of bombs, thus causing 
them to explode outside, the top floor to 
serve as the cushion layer, and consequently 
left unoccupied. The shelter proper would 
consist of the lower floors, where the occu- 
pants would take refuge. With regard to 
new buildings not designed to be resistant to 
direct hits, preference is given to framed 
structures consisting of a skeletom framework 
of steel or reinforced concrete members which 
carry the roof, floors and walls; this 
skeleton of light steel members divid- 
ing the roof, floors and walls into compara- 
tively small and light sections which, in the 
case of an explosion, would be blown away 
from the framework inwards or outwards 
without jeopardising the main structure as a 
whole or any large portion of it. 

Experience has shown that damage from 
explosion to framed structures is usually local 
and comparatively slight and repairs can be 
effected cheaply and rapidly by the replace- 
ment of wall panels, repairs to damaged walls 
and roof and the strengthening of weakened 
maim members; this enables the building to 
be kept in use. In the case of weight-bear- 
ing buildings, these are liable to extensive 
damage, causing masses of heavy material to 
fall, thus causing difficulties for the rescue 
gangs and blockages to adjacent streets. 

In new buildings it is strongly recommended 
that all projections, such as chimney breasts, 
canopies, balconies, cornices, etc., should be 
integrally tied to the main structure in a 
manner far more secure than has been adopted 
in buildings hitherto erected. 
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GENERAL VIEW OF SHELTER UNDER CONSTRUCTION. 


A FACTORY STRONGHOLD SHELTER, BRENTFORD, MIDDLESEX. 


This shelter has been erected for the use of the 
/ % a . 

employees of Messrs. Simmonds Aerocessories, Ltd., at 
their Brentford factory. The ground upon which the 
stronghold rests is waterlogged, and it was, therefore, 
necessary to drive steel sheet piles to a depth of 25 ft. 
below ground level to enclose the area. After the 
piling was completed the earth was completely excavated 
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down to a depth of 21 ft., where blue clay was exposed. 
The maximum bearing pressure of the foundations on 
the blue clay was calculated at 4 tons to the foot super. 

The total load of the superstructure above main 
floor level is 10,000 tons, and this load is carried by 
reinforced concrete columns through the stronghold to 
individual foundations below floor level. 











DETAIL VIEWS OF REINFORCEMENT WORK, 
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“Colemanoid” No. 1 water proofer 


has proved itself over many years as a reliable liquid integral 
waterproofing compound which incidentally increases the 
compressive and tensile strength of the concrete in which it 
is incorporated. It can be used equally well in mass concrete 
or in rendering work. It is simple to use, being poured into 


the gauging water used to hydrate the concrete or mortar mix. 


“Ellicem” tenacious cement coating 


provides a permanent white hard surface direct on concrete, 
plaster or any other clean surface however smooth, whilst 
definitely reducing condensation. It will not dust, blister or 
flake off, but does provide a cheerful light reflecting surface 
at a very low cost. 

I shall be pleased to send you full details and costs, or, if 
preferred, will arrange for someone from my _ technical 


department to call and see you. 


Gel 


The Adamite Company Ltd. Head Office: Manfield House, Strand, W.C.2 


Temple Bar 6233 


Divisional Offices: 42, Deansgate, Manchester, 3; 83, Colmore Row, Birmingham, 3, 
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The floor slab of the stronghold is 1 ft. 6 in. thick, 
the roof over the stronghold 2 ft. 6in. thick, and the 
main floor slab above the stronghold 8 in. thick, all in 
reinforced concrete. The external walls are 2 ft. 9 in. 
thick, and the internal walls 1 ft. 6in. thick, also in 
reinforced concrete. All external faces of all walls have 
i|-in. square mesh fabric to prevent large spalling. 

The concrete is composed of four parts of ballast and 
two parts of sand (both carefully graded) to one part of 
cement, and is vibrated in the shuttering, resulting in 
2 crushing strength after 28 days of 5,000 lb, to the 
square inch, 


The main floor slab is designed to carry a load of 
6 ewt. per sq. ft. in addition to its own weight, with a 
29-ton punching load. This is sufficient to take the 
falling debris from the building over. The stronghold 
roof, with the aid of the main floor and the floors over, 
will be able to resist a direct hit from a 500-lb. bomb 
throughout, and in the centre part, where there are 
more floors, possibly from a 1,000-lb. bomb. There are 
one main and two secondary entrance stairways, and 
four emergency exits. 


To give an idea of the extent of the structure, 125 tons 
of steel sheet piling were used, and over 4,000 cubic 
yards of concrete are contained in the structure, together 
with 350 tons of mild steel bars, both plain and of 
“Tsteg ” form. 

There are also 47 gas-proof steel doors fixed in the 
structure. 

The ventilating and filtering plant is on the plenum 
system, all to Home Office specification. Independent 
and duplicated electric génerating sets are employed, 
together with diesel engines for light, heating and cooling ; 
they also supply power for water pumps, ventilators, 
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telephones, etc. Separate drainage is provided for 
contaminated and uncontaminated water to separate 
sumps. 

Fresh water is contained in a storage tank and is 
conveyed to the various points v/a pressure tanks. 


The control room is centrally placed and houses the 
telephone exchange to inside the stronghold, as well as 
to points outside, and also to observation points. It 
also contains the wireless set and transmitter to loud- 
speakers in the various compartments, together with 
gauges for indicating temperatures, humidity, air-flow, 
etc., in the stronghold. 

There are 13 compartments, accommodating 714 
persons, while control, hospital, surgery, air locks, plant 
room and decontamination hold a further 46 persons— 
a total of 760 persons. For the purpose of the above 
totals the main corridor has been assumed unoccupied. 
Reference should be made to the plan and section 
given on page xvViii. 

The general contractors for the work are Messrs. 
John Laing & Sons, Ltd, The ventilating plant is 
supplied by the Carrier Engineering Co., Ltd., and the 
diesel engine sets by Messrs. Davey, Paxman & Co. 
(Colchester), Ltd. The steel doors are by the Chatwood 
Safe Co. 

The general specification and layout of the strong- 
hold was drawn up by Mr. Oliver Simmonds, M.P., 
managing director of Simmonds Aerocessories, Ltd., and 
the President of the Air Raid Protection Institute, 
following a careful study of air-raid shelters in France, 
Germany and Spain. 

The consulting engineer under A.R.P. and for the 
reinforcement to the stronghold is Mr. C. F, de Steiger, 
and the architects are Messrs, Wallis. Gilbert & Partners. 


~ 


ANOTHER VIEW OF REINFORCEMENT, SHOWING WALLS UNDER CONSTRUCTION. 


A FACTORY STRONGHOLD SHELTER, BRENTFORD, MIDDLESEX. 
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CROSS-SECTION AND PLAN OF SHELTER. 


A FACTORY STRONGHOLD SHELTER, BRENTFORD, MIDDLESEX. 


GENERAL DESIGN BY MR. OLIVER SIMMONDS, M.P. MR. C. F. DE STEIGER, CONSULTING ENGINEER. 
MESSRS. WALLIS, GILBERT AND PARTNERS, FF.R.I.B.A., ARCHITECTS. 
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REINFORCED 
BRICKWORK 


designed for A.R.P. work offers the most 





efficient protection against high explosive 


and incendiary bombs at minimum cost. 








“PHORPRES” BRICKS give highest performance at lowest cost ‘ 


i LONDON BRICK COMPANY LIMITED 


HEAD OFFICE : AFRICA HOUSE, KINGSWAY, W.C.2. TELEPHONE: HOLBORN 8282 
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Avop AIR RAID 
G.K.B. sHecrers 


Construction is of STEEL—which gives: 


LOW COST 
GREAT STRENGTH 
QUICK ERECTION 


Approved by Home Office and Ministry of Health, for all conditions of soil, 
(Brochure on Application.) 


GK. STEEL TROUGH SECTION 


(IIlustrated on left) 









































Z 6 Is suitable for :— 
y, @ REVETMENT of CEILINGS 
Af A e BRIDGE DECKING 
L = © LIGHT PILING 
+——GLith e TRENCH REVETMENT 





WEIGHT per FOOT RUN 15.75 lbs. 


MOMENT of INERTIA 4.221 


SECTION MODULUS 3.376 


e GENERAL BUILDING 
CONSTRUCTION 


This section can be cut to any specified lengths. 


CROSS JOISTS and PROPS SUPPLIED TO SUIT INDIVIDUAL 


Submit your requirements to : 


Guest Keen Baldwins Iron& Steel Co. Ltd. 


HEAD OFFICE: 


PORT TALBOT 


London Office: | Birmingham Office: 
SHELL-MEX HOUSE, STRAND, W.C.2 41/42 EXCHANGE BUILDINGS 








¢ March 24 1939 THE BUILDER A.R.P. SUPPLEMENT xxi 

















ww 4 
ky 

Ny 

1! od 














a 
1 Soe ? 


o, 


= 
' 














seine seamen : 








YN OBS 
“ fl “Ah, ao FLL 7d Sere 
AD Ma LED 
| a fe fiche 
Z 5. 


. fot ramp le shbe of cork 








il = a 





“ 


- 8 
eS A 
. “Brant Canaratr feoar , 





7a * 
et em -e- 


by 4 
Moy! 
| see | 





SeCTION AL. 











PLAN AND SECTION A—B. 


— 


A THAMES-SIDE SHELTER USING PRE-CAST REINFORCED 


Curved precast units of reinforced concrete, 18 in. wide, 
were used to construct two underground shelters adjoin- 
ing an important Thames-side oil depot. The exterior 
photograph shows one of the four entrances, each of 
’ which is fitted with an airlock. Ventilation and gas 
filtration plant ensure a constant supply of fresh air for 
the 300 occupants in time of emergency. 








CONCRETE CURVED UNITS. 
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Left? THE EXTERIOR VIEW. 
Above: INTERIOR OF SHELTER, 
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AN ALL-CONCRETE SHELTER 
FOR A RUGBY BUSINESS 
HOUSE. 





An interior view, plan and sections 
of an all-concrete shelter for 50 persons 
in the courtyard of a Rugby business 
house are shown on this page. A 
special feature of this shelter is the 
double roof. The walls are carried 
above the main concrete roof to support 
an additional covering of cement- 
asbestos sheeting, the space between 
the two roofs being filled in with 
sandbags. 


Following are details of shelter: 
Internal perimeter, 119 ft. Inside 
surface area, if 10 ft. high, 1,190 sq. ft. 
Floor area, 360 sq. ft. 


For 10 ft. inside height, unventilated 
capacity is 25 persons at 75sq. ft. 
For 1l0ft. inside height, ventilated 
capacity is 48 persons at 7} sq. ft. 


moneMon For 8ft. inside height, unventilated 
: capacity is 22 persons at 75 sq. ft. 





For 8 ft. inside height, ventilated cap- 
acity is 48 persons at 74 sq. ft. 
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AIR RAID PRECAUTIONS 


AN EFFECTIVE SHELTER 
AS ON VIEW AT OUR WORKS 





Commencement of formation of walls. Reinforcement bars are View with portion of roof in position—for this 
threaded through hollow blocks—after grouting up, a wall 7" thick specially reinforced concrete beams are used, 
of solid reinforced concrete is formed. with slabs from our pressure plant. 








Completed shelter with earth covering. 


PARTICULARS FREE ON REQUEST FROM 


TRENT CONCRETE LIMITED 


MANUFACTURERS OF 
RECONSTRUCTED STONE AND ALL CONCRETE PRODUCTS 


Head Office and Works: 


COLWICK NOTTINGHAM 


Telephone Carlton 58244 (3 lines). Grams: Concrete, Netherfield. 
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MILNERS 


SECURITY 


STRONG ROOMS e SAFES e ROLLING SHUTTERS e STEEL OFFICE & FACTORY EQUIPMENT 


If war should come, it will be of vital importance that the nation’s industrial machine should function as 
smoothly as possible. Now is the time for those in control of business organisations to make every preparation 
to enable their businesses to be carried on under wartime conditions. The adequate safeguarding of business 
records is of especial importance. Without such records, ledgers, plans, important documents, etc., a business 


may be brought to a standstill. 


The great practical experience of Milners’ in combating all known risks is an asset of incalculable value, 
and technical experts are always available to discuss security problems with those in positions of responsibility. 


MILNERS’ 
“VEE-BAR” STRONG ROOMS 


MILNERS’ “VEE-BAR” Construction is the most efficient 
and .inexpensive form of reinforcement for Concrete 
Strong Rooms that has yet been devised. It is particularly 
suitable for large firms and in all situations where there 
is danger from fire and explosion. 


The “Vee-Bar” Room can be embodied in the construc- 
tion of the building or can be erected as an inner lining 
to an existing room whose strength is not considered 
adequate. 


The reinforcement consists of 23" x 24" x 4" steel angles 
placed horizontally and vertically at 9" centres, thus 
forming a mesh of approximately 6" square over the 
entire superficial area of the room. This reinforcement 
adds enormously to the strength of the roof, where great 
strength is essential in order to withstand the violent 
shock to which it would be subjected in the event of the 
collapse of the superstructure due to fire or the blast 
from an explosion. 


The weight of the reinforcement is approximately 16 lbs. 
to the square foot and the method of erection can success- 
fully be carried out by the Contractor from our instruc- 
tions. Strong Rooms of this description are usually built 
without foundations, straight from a prepared floor. 


Quotations will gladly be submitted, and the fullest 
technical assistance is available to all Builders and other 


inquirers. 


Perspective view showing “Vee-Bar” 
reinforcement in position. 


MILNERS’ Steel Storage Bins and Equipment at the Filton Works 
of the Bristol Aeroplane Gompany. 


CONTRACTORS TO THE ADMIRALTY, 
H.M.O.W., BRITISH RAILWAYS AND 
PRINCIPAL INDUSTRIAL CORPORATIONS. 


Catalogues free on request. 


MILNERS 


SAFE COMPANY. LTD. 


Head Office: 
12-13 NEWGATE ST., LONDON, E.C.1 


Depots at Liverpool, Manchester, Leeds, Birmingham, Coventry, Bristol, Glasgow, Dublin 
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A REINFORCED CONCRETE ‘ DUAL-PURPOSE’* SHELTER 











This is. an excellent example of the dual-purpose shelter. Used as a cycle shed in normal 
times, this reinforced concrete shelter—2I ft. wide and 75 ft. !ong—can accommodate 160 persons 
in an emergency. 


PROTECTION FOR ESSENTIAL SERVICES: ELECTRICITY SUB-STATION. 


This reinforced concrete electricity sub-station inery worth £15,000 from everything but a 
. at Watford has been designed to protect mach- direct hit. It cost £2,100 to construct, a figure 
. which is estimated as being very little more 


' és e than the cost of a structure built from non- 
protective materials. 
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BOMB-PROOF AIR-RAID PUBLIC SHELTER 


WHICH MAKES EVACUATION UNNECESSARY AS EACH SHELTER IS CENTRAL TO AN AREA OF DENSE POP- 
ULATION ; 250 PEOPLE TO BE RE-HOUSED AND 50 SMALL HOUSES TO BE CLEARED TO FORM EACH SITE. 
EACH SHELTER TO ACCOMMODATE 5000 PEOPLE. 


2000 OVERGROUND SHELTERS OF THIS SIZE EACH FOR 5000 PEOPLE 
CAN BE BUILT IN ONE MONTH AND WILL SAFEGUARD TEN MILLION LIVES ; 
AND THE COST IF BUILT OF COMMON BRICKS WITH WASTE CLAY FOR THE 
MOUND, WILL NOT EXCEED £50,000,000 ; VIZ: FIVE POUNDS PER HEAD 
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SCALE OF FEET. 


THE SHELTER TO BE BUILT QF COMMON BRICKS IN LIME MORTAR AND LIMEWASHED INSIDE. 


CONSULTING ARCHITECTS: INSIDE DIMENSIONS - 250FT. xX IGOFT. = 400,000 SQFT. 
B.S.HUME & &.C. ERITH, TOTAL AREA OF SHELTER = ONE ACRE. 
AA.R.1. B.A, TOTAL, AREA OF MOUND = THREE ACRES. 


87 BISHOPSGATE, E.C.2. ; 
CLEAR SPACE FOR SAFE SHELTER OF SOOO PEOPLE. 
TOP OF MOUND TO BE CHILDRENS PLAYGROUND AND SEARCHLIGHT MOUNTING. 


56 TUNNELS INTERCONNECTED BY THREE TRAVERSE TUNNELS GIVE 30,000 SQFT. OF 
DEPTH OF EARTH COVER # 50 FT. 


@ NO FLOOD RISK. 
NO INTERFERENCE 
WITH ANY UNDERGROUND 
SEWERS PIPES OR CABLES. 


@ AMPLE NATURAL 
VENTILATION AND 
OZONAIR PURIFIERS. 


ENTRANCE 


—-BLAST RELIEF DUCT 


Ne 
FIRST AID ROOM 


KITCHEN ; (AND 
{CENTRAL HEATING 
IF DESIRED ). 


FOR WOMEN — NO 
WATER NEEDED 


20 EARTH CLOSETS 
AND NO DRAINS. 


a —-STORE ROOM 


Ne 4- 
[FIRST AID ROOM 


——BLAST RELIEF DUCT. 


THIS METHOD WAS FREELY PRESENTED 
ON FEBRUARY 20TH. 1939, TO 
H.M. GOVERNMENT AS A VITAL 
WEAPON OF NATIONAL DEFENCE OF 
UNIVERSAL APPLICATION BY 
H.CHARLES ERITH, 
M.1.MECH Es 
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AN OVERGROUND BOMBPROOF SHELTER. 


DESIGNED BY MR. H. CHARLES ERITH, M.I.MECH.E. MESSRS. B. S. HUME AND R. 
- CONSULTING ARCHITECTS. 


C. ERITH, AA.R.1.B.A., 
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MR. A. KIRKWOOD DODDS, M.C., F.S.E., 

M.I.Struct.E., was the first British qualified 

structural engineer to make an official survey 

of the Barcelona air raid shelters. Bradfords 

have enlisted his unrivalled experience and 

technical knowledge by appointing him their 
A.R.P. consultant. 


BRADFORDS 


FERRO-CONCRETE ENGINEERS 


FP. BRADFORD AND CO., LTD. - ANGEL ROAD - EDMONTON * LONDON, N.18 


Bradfords for Concrete 
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THE SANDELL A.R.P. DOOR 


(PRO. PAT. 11344/38) 


PRICES FROM 65/- 


NOW IN FULL PRODUCTION 


THIS DOOR IS BEING SPECIFIED AND USED ALL OVER THE 
COUNTRY AND THE FOLLOWING ARE AMONG THE MANY 
WHOM WE HAVE ALREADY SUPPLIED :— 


Fulham Borough Council, Gas Light & Coke Co., 

Worthing Borough Council, Stent Precast Concrete Co. Ltd., 
Reedham Orphanage, London Concrete Construction Co., 
Ford Motors Ltd., J. Mowlem & Co. Ltd., 


Diespeker & Co., etc., etc. 


FULL PARTICULARS AND DETAILED PRICES FROM 


JOSEPH SANDELL& CO. LTD. j7ggp 


101 WATERLOO ROAD + LONDON, S.E1 


Telephone: WATERLOO 5211 (5 lines) 1B NEW BOND STREET wo 
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@ The Government have rejected any plan 
of State Insurance. Their proposals for 
compensation are limited to such funds as may 
be available after (but not before) a war and 
when all other claims have been met. The 
ONLY SCHEME available is that of the 
Property Owners War Risks Mutual Society, 
Ltd. Tens of thousands have taken advantage. 
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THE LIMMER & TRINIDAD MUTUAL SOCIETY L” 


LAKE ASPHALT CO. LTD. Spencer House, South Place, London, E.C.2 





STEEL HOUSE, WESTMINSTER, S.W.1 





























TELEPHONE: MET. 4927-8, 9320. NAT. 5691 





























March 24 1939 


THE PENETRATION OF 
BOMBS 


CiVIL ENGINEERS’ MEMORANDUM. 
Memorandum No. 2 of the Engineering 
Preceutions (Air Raid) Committee of the In- 
stitvrion of Civil Engineers deals with the 
penetration of bombs. 
The memorandum points out that the pene- 
tration of a homb falling with a given velocity 


depends very largely on its sectional density 
or the ratio of its weight to its maximum 
cross-sectional area. Since the steel case of 


a bomb has a much higher density than its 
explosive filling, the sectional density 
depeids on the charge/weight ratio, or the 
weigit of explosive expressed as a proportion 
of the total weight of the bomb. Diagrams 
are ziven of the variation of sectional density 
with the charge/weight ratio, and of the way 
in which the charge/ weight ratio varies with 
the relative thickness of the bomb casing. 

The penetrative power of any given bomb 
depends on its striking velocity, and for any 
bouib there is a terminal velocity at which 
the air resistance is equal to the weight of the 
bomb. Approximate terminal velocities are 
given for bombs of different sectional den- 
sities, and it is considered possible that the 
terminal velocity for a bomb of high sectional 
density might be as much as 1,500 feet per 
second, though such a velocity could only be 
reaclied in practice if the bomb were dropped 
from a height of 40,000 or 50,000 feet 
The practical upper limit for the arrival 
velocity of a very heavy bomb of high sec- 
tional density is probably about 1,200 feet per 
second, At the other end of the scale a small 
incendiary bomb, with a low sectional den- 
sity, might. have a terminal velocity no 
higher than 400 feet per second, and this ter- 
minal velocity would be easily reached in 
practice. 

Depths of Penetration. 

The depths of penetration for a number of 
different materials are shown diagrammati- 
cally for a bomb of unit sectional density. 
The actual depth for any bomb is obtained 
by multiplying the unit depth by the appro- 
priate value of the sectional density. As an 
illustration of the actual results indicated by 
a diagram, a small incendiary bomb with 
a sectional density of 4 lb. per square inch, 
and an arrival velocity of 400 feet per second 
would penetrate concrete (of medium 
strength) to a depth of about 1 inch, and 
alternatively sand, gravel or earth to a depth 
of about 1 foot. A 500 lb. bomb with a 
charge/weight ratio of 40 per cent., or a 
2,000 lb. demolition bomb with a charge/ 
weight ratio of 55 per cent. might be ex- 
pected to have a maximum depth of pene- 
tration of 2 feet 6 inches in concrete of 
medium strength, and, alternatively, of a 
little over 20 feet in sand or gravel. 

The maximum vertical depth into the 
ground which could be reached by a 2,000 
lb. bomb of high sectional density specially 
designed for good penetration (and therefore 
containing only a small proportion of high-ex- 
plosive), is estimated as being unlikely to be 
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more than 50 or 60 feet. This estimate, how- 
ever, is not to be taken as indicating the 
depth of earth cover required for protection 
against such a bomb, as it does not include 
an allowance for the disruptive effect of the 
explosion. 

Pamphlet copies of this memorandum are 
obtainable from Messrs. William Clowes and 
Sons, Ltd., 94, Jermyn-street, London, 
S.W.1, price 6d., post free, as well as 
pamphlet copies of Memorandum No. 1, 
‘* Blast,’’ price 6d., post free. 


EMERGENCY SHELTERS IN 
THE HOME 


AN ARCHITECT’S SCHEME. 


‘Mr. JoHN Murray, F.R.I.B.A., F.S.1., 
M.1I.Struct.E., the architect and adviser to 
the Commissioners of Crown Lands, has pro- 
duced a scheme of deep shelters for large 
numbers of people. Mr. Murray contends 
that strutting and shoring up basements in 
houses is not sufficient to withstand the 
effect of high-explosive bombs, but by lining 
the walls and ceilings of basement walls with 
poured concrete walls and thick ceilings with 
steel diaphragms in their thickness, base- 
ments in London. houses could be made to 
afford better protection. 

The scheme of Mr. Murray and an engi- 
neer, Mr. W. Duncan, consists of utilising 
one or two rooms in the basement of a house 
(even coal-cellars or vaults under pavements 
adjoining can be utilised). A set of steel 
panels is put in position a foot away from 
the existing walls, and between the steel 
panels and the walls is inserted a dovetailed 
steel diaphragm. Steel rolled joists and the 
ceiling panels are put up in position, and two 
dovetailed steel diaphragms are put between 
the existing ceiling and the new steel ceil- 
ing panels. The next operation is inserting 
the shelter door, which is made in the form 
of a steel envelope with a steel diaphragm in 
the centre and swung inwards, moving in 
ball-bearing hinges with a special locking 
device. Liquid concrete, ready mixed, is 
delivered at the door of the house, and an 
armoured hose is connected and the concrete 
poured into the space between the panels 
and the existing walls and ceiling and into 
the top of the opening of the envelope door. 

When the concrete is set, in about 14 day, 
the panels are taken down and the basement 
air-raid shelter is complete. These shelters 
are claimed to be permanent, damproof and 
fireproof. 


Competition for a Shelter. 

The Air Raid Protection Institute invite 
designs in competition for a blast- and splin- 
ter-proof air raid shelter to hold some 50 
persons. The assessors are Messrs. Frank 
Cox, C. F. de Steiger, C. W. Glover, A. H. 
Moberly and G. R. Falkiner Nuttall. A 
prize of £105 is offered. Designs must be 
submitted by May 8 to the Secretary, 2, Mill- 
bank House, 8.W.1, from whom conditions 
are available on deposit of £1 1s. 


- Od Wolk 
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AIR RAID PROTECTION 
INSTITUTE 


PRESIDENTIAL ADDRESS. 


Mr. O.iver Simmonps, M.A., F.R.Ae.S., 
M.I.Ae.E., M.P., President of the Air 
Raid Protection Institute, delivered his 
Presidential Address at a general meet- 
ing held on Tuesday, March 14. 

Mr. Simmonds, following some introductory 
remarks, spoke of the. protective habit of 
mind and said: ‘‘ The first essential with 
regard to civil defence, if it is to become 
nation-wide in its conception, is to make and 
find acceptance for this statement—civil 
defence is primarily a protective habit of 
mind.”’ 

He then went on to give an analysis of the 
protective habit of mind, dividing the sub- 
ject into various aspects, the first and most 
important being that of location. 

The speaker continued : To any student of 
civil defence the question of location may 
seem to be so obvious as not to need any 
discussion, but when one hears of local authori- 
ties about to erect blocks of flats immediately 
adjacent to military targets, it becomes 
obvious that the world carries no such con- 
sideration in mind. Let it be said, therefore, 
that the question of location is of fundamental 
importance in civil defence. Three compara- 
tive degrees of vulnerability arise from the 
division of the country by the Ministry of 
Health into evacuation, neutral and reception 
areas, but within any of these sub-divisions 
there may be, and in very many instances will 
be, places or areas in the highest degree liable 
to attack. These will be slated to as target 
areas. From the point of view of civil defence, 
these must comprise both legitimate military 
targets and other non-legitimate targets 
which, nevertheless, may be singled out for 
attack by aircraft, So far as commerce and 
industry are concerned in the target areas, 
these are likely to be completely disorganised, 
perhaps almost stopped, during the initial 
weeks of war; their continuation in the target 
areas during the war may be so hazardous as 
to be unattractive. In these circumstances 
the protective habit of mind will urge that 
those responsible for commerce and industry 
in these areas shall make arrangements now 
to transfer their activities during war to ap 
area in a lower category of danger, 


Material Protection. 


The second principal aspect is material pro- 
tection. The degree of protection which each 
individual will provide for himself will depend 
on the amount of money that he decides to 
spend, rather than on any technical assess- 
ment of danger, although men in the same 
financial position who live, for example, in 
Devonshire and Essex, will inevitably allow 
their respective geographical positions to 
determine the extent of their willingness to 
spend money on this protection. The protec- 
tive habit of mind will in most cases urge 
some form of shelter, which can properly vary 
from a stronghold in target and evacuation 
areas to the lightest types of splinter-proof 
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construction in the reception areas. In cost 
these will vary from £100 to £1 per head. 
This elementary precaution will gain a great 
fillip now that those who are in insurable 
occupations are receiving the Government’s 
free-issue shelter. 

Although a shelter be constructed, this must 
certainly not be accepted as a fulfilment of 
all rational obligations under this head. The 
reduction of inflammability of all buildings is 
of the utmost importance. It will be recalled 
that the official clearing of all attics and lofts 
in Hamburg revealed a presence there of no 
less than 400 tons of highly inflammable 
material. If it be understood that insurance 
will not be able to pay for 100 per cent. of 
air-raid damage, it becomes essential, even 
from the basest motives of self-interest, to 
reduce the fire hazard to a minimum by the 
destruction now of this unnecessary and 
dangerous litter. In the industrial sphere, 
compulsory shelters appear to be no far dis- 
tance from us, but the protective habit of 
mind will in very many cases not be satisfied 
with .the official minimum standard of pro- 
tection. 


The Technician’s Responsibility. 


With regard to material protection, archi- 
tects and engineers have a very special respon- 
sibility to their clients. Members of this 
Institute in these professions are exercising 
vigilance on this matter, and drawing the 
attention of their clients to the importance of 
giving this subject the most careful considera- 
tion. Some clients, however, still refuse to 
understand that this matter is of any 
importance. Most men and women who are 
studying this subject are agreed that building 
construction will have, at an early date, com- 
pulsorily to adhere to the minimum standard 
of civil defence. Thereafter it will not be 
long before these standards are applied to all 
buildings in vulnerable areas. The first scape- 
goats of their owners will be the professional 
advisers of their construction. It is thus of 


the greatest importance, both to their clients 
and to themselves, that all architects and 
engineers should formally draw the attention 


of those constructing buildings to the neces- 
sity of considering civil defence, and the 
advantages of incorporating such precautions 
as are deemed wise in the building at the time 
of construction. The worst error, however, 
is to construct in target areas the lighter and 
cheaper type of shelter. These will only be a 
source of disillusionment and death. 

A third aspect is duplication, This prin- 
ciple is well recognised in all forms of offence 
and defence. In civil defence, for example, 
it is well recognised that underground shel- 
ters and strongholds should have more than 
one exit. For fire fighting, in addition to the 
supply of water from the mains, a second 
source is regarded as essential. But, in fact, 
the principle of duplication has the widest 
ramifications, which are only faintly under- 
stood and heeded. Further examples in 
different spheres show how vigilant must be 
the protective habit of mind if we are to a¥oid 
the commission of folly. In many parts of 
the country level-crossings are being replaced 
by adjacent bridges, and the level-crossings 
are being destroyed. As railway bridges in 
the open country may well be bombed, it 
would be wiser to allow the level-crossings to 
remain in situ beside the bridges that replace 
them. 

Again, in areas where new sewage systems 
are being constructed, septic tanks previously 
utilised are frequently destroyed or cut off. 
The principle of duplication should show that 
it is wiser to retain the old system and to cut 
it off by a small sluice-gate which could be 
opened in the event. of the main sewage 
system being bombed and rendered unusable. 


REINFORCED CONCRETE SHELTERS. 


For a number of illustrations reproduced 
in this Supplement we are indebted to the 
Cement and Concrete Association, which has 
issued recently a publication in which are 
shown a number of reinforced concrete struc- 
tures designed to afford protection not only 
for human beings but also for essential 
machinery. .~ 
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CONDENSATION IN 
UNDERGROUND SHELTERS 


By A SPECIAL CORRESPONDENT. 


ALTHOUGH the causes and effects of conden- 
sation are well understood and have been 
taken count of in much that has been written 
upon the subject of air raid shelters, recent 
experience has shown that many people who, 
it may be presumed, are aware of the general 
principles concerned, are apt to overlook its 
possibilities in their particular cases—per- 
haps because their anxieties are about the 
greater dangers. 

Such questions must arise in all shelters 
that are capable of being sealed against the 


entry of gas, unless they be built of porous’ 


materials such as bricks, but will be less 
acute in those above ground, or that are sunk 
in dry chalk or well-drained sandy subsoils. 
Even if a shelter is too shallow to reach the 
subsoil water level, damp earth in contact 
with the outer surfaces of the structure will 
rapidly and continuously rob it of heat. Most 
shelters will be formed either of dense con- 
crete made with impervious aggregate, or of 
sheet steel in various forms, with or without 
an outer casing of such concrete. In all such 
cases the inner surface is almost, if not en- 
tirely, incapable of absorbing moisture, and is 
kept cold—even when in contact with warm 
air—because of the rapid flow of heat into the 
surrounding ground. 

Consider, now, that when an air raid 
occurs, the shelter will be crowded by 
people whose body heat will raise the tem- 
perature of the air, and whose breath and 
perspiration will add considerably to its 
moisture content. The warmer the air, the 
more moisture it can hold in suspension, but 
when the air reaches the limit of saturation 
it will no longer take up moisture which 
would normally be evaporated from the body, 
and as such evaporation is the chief means by 
which the excess heat of the body is dissi- 
pated, the occupants will, at this stage—or 
even before it is reached—be bathed in per- 
spiration and in a state of acute discomfort, 
predisposing them to panic. 

As ventilation will be at a minimum, or 
entirely absent, the only other means by 
which this excess moisture can be removed 
from the air, if artificial] air-conditioning be 
excepted, is by its condensation upon the 
cold inner surfaces of the shelter. Such con- 
densation therefore serves a useful function, 
and it is for this reason that the internal sur- 
face area (floor walls and ceiling) has been 
fixed at a minimum of 75 sq. ft. per person 
for unventilated shelters. Unfortunately a 
good deal of this condensed moisture will be 
taken up again by the warm air, and it will 
add greatly to the comfort of the occupants 
if it can be absorbed by porous linings to 
these internal surfaces. Where cost permits, 
an inner lining of bricks of the most porous 
type available would be preferable, and this 
inner shell could, perhaps, form the permanent 
centering for the structural concrete, but in the 
majority of cases the absorbent lining will 
have to be applied after the completion of the 
structure. 

A number of materials suggest themselves 
for this purpose, as, for instance, a weak 
cement mortar made with pulverised diato- 
maceous brick, or pumice, in place of sand, 
or even a thick plastering of fine coke breeze 
and cement, but in the writer’s experience 
the best results are likely to be obtained by a 
thick plastering formed in several layers with 
3 parts of granulated cork sifted through 
a j-in. sieve, to 3 part of fine sand and 13 
parts of Portland cement. If pieces of cork 
larger than 4-in. are included these are likely 
to bounce off from the wall when the’ pres- 
sure of the laying-on trowel] passes from them, 
and experiment has shown t::at the inclusion 
of the small proportion of fine sand helps to 
prevent this happening with the smaller par- 
ticles, and facilitates the application. The 
granulated cork can be obtained in small 
quantities, almost for the asking, as it is used 
in the packing of imported grapes, and fruit- 
erers usually have no further use for it. Fail- 
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ing this there are the usual commerci| 
sources of supply. 

It is desirable that prior to the forced occy. 
pation and closing up of a shelter the ventil;. 
tion should be as brisk as possible, and tha 
provision should be made for this, so ag t 
prevent a humid condition of the air pievail. 
ing at the commencement of such occupation 
because the drier the air is inside the shelter 
and the less the amount of water on i's ip. 
terior surfaces, the longer will be the time 
for which the shelter can be occupied without 
the conditions becoming unbearable. 


When all has been said and done, it should 
be realised that except in very large shelters 
equipped with adequate filtration and _ air. 
conditioning plant, some degree of concenga. 
tion and discomfort must be tolerated, but 
such are minor ills compared with those from 
which they form a refuge. 


A.R.P. SCHEMES 


WORK IN PREPARATION. 


BATH.—The T.C. have resolved to accept 
the tender at £2,420 10s. of the Bristol Stone 
and Concrete Uo., Ltd., for the supply and 
delivery of concrete units required in con- 
nection with the completion of 12 trenches, 
The City Engineer has reported that he will 
fit the units and complete by direct labour. 

BEDDINGTO AND WALLINGTON.— 
T.C. has instructed the Borough Surveyor 
to prepare plans and estimates for the pro- 
vision of another cleansing station at the 
Bute-road depot. 

CRAYFORD.—The A.R.P. Committee have 
resolved that by way of experiment the fol- 
lowing tenders for concrete trench linings 
be accepted : Lewis Construction Co., Hayes, 
25 yd. at 46s. 6d. per yd.; Hall and Co., East 
Dulwich, 25 yd. at 52s. 3d. per yd. 

EXETER.—Provision has been made in 
the estimates of the A.R.P. Committee for 
an expenditure of £20,000. 

GATESHEAD. — T.C. 
trenches to cost £17,700. 

HENDON.—It has been recommended 

that, subject to the approval of the Home 
Office, the Borough Surveyor be authorised 
to convert the trenches in Hendon-grove in 
accordance with his scheme of steel con- 
struction by way of experiment at an 
estimated cost of £700, and also to construct 
as a further experiment a section on the 
alternative lines proposed at an estimated 
cost of £85. 
KENSINGTON.—Arrangements are being 
made for the completion of trench accommo- 
dation at an estimated cost of £13,500. It 
has been recommended by the A.R.P. Com- 
mittee: (i) That the tender of Messrs. Percy 
Trentham, Ltd., at £7,869 0s. 3d. be accepted 
for lining trenches in Kensington Gardens 
(north and south), and that authority be 
given for extra works estimated at £492; (ii) 
that the tender of Messrs. Percy Trentham, 
Ltd., at £1,537 6s. 3d., be accepted for lining 
trenches in War Memorial Playing Fields 
and Arundel Gardens, and that authority be 
given for the cost of surface reinstatement 
estimated at £200; (iii) that the tender of 
Messrs. A. Roberts and Co., Litd., at 
£523 lls. 6d., be accepted for trench linings 
in Onslow-square Garden Enclosure, and 
that authority be given for the cost of sur- 
face reinstatement estimated at £50. 

KINGSTON.—The tender of Messrs. Floor- 
ing Contracts, Ltd., 44, Grosvenor-gardens, 
S.W., at £3,777 17s. 6d., has been recom- 
mended for acceptance for the completion 
of trenches on the Fairfield Children’s 
Playground and the Athelstan Recreation 
Ground. 

LAMBETH.—Air Raid Precautions Com- 
mittee has engaged Messrs. Tecton to pre- 
pare a survey of the borough. 

MANCHESTER.—The C.C. has received 
from its Housing Committee a proposal ‘o 
add shelters to approved flats for Miles 
Platting and West Gorton, at a cost of 
£21,780. 

PORTSMOUTH.—City Council has ap- 
proved plans submitted by Messrs. J. Evans 
and Son (Portsmouth), Ltd., for 5 A.R.?. 
shelters in Goldsmith-avenue. 

RAMSGATE.—The T.C. have decided ‘0 
construct a cleansing station at the rear ¢: 
Cavendish House, for the use of the police, 
special constabulary and War Reserve 11 
time of emergency. The B.E.’s estimate of 
the cost is £3,550. ‘ 

RAMSGATE.—The main portion of the . 
T.C.’s shelter scheme, which provides for 
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Design to DRG. No. 898]/1B. Approved 
by Home Office Air-Raid Precautions Dept. 


*“— LEWIS TRENCH SHELTER CONSOLIDATION 


ey (Approved by the Home Office). 















a Lewis dovetail sheets are already well known for the valuable key they give to plaster or 
m, concrete. In addition, the disposition of the metal is such that the sheeting is extremely 
strong, and this advantage is utilized to the full in Lewis trench shelter consolidation, with the 


“ addition of a unique feature. 


a As will be seen from the photograph, the trench lining is of arch form, the arches being 
d made up from two half-arches joined at the top. The joint employed needs no bolts or tools; 
. the dovetail grooves are so tapered for a certain distance that when the keys of one half-arch 
are inserted into the corresponding grooves in the other half, they form one continuous 


unweakened arch. 


This design has the approval of the Home Office and is available for early delivery. The 
photograph shows an exterior view, with an emergency exit at the intersection. 


If desired, the shelter can be concreted on the outside, taking advantage of the dovetail 
grooves, which bond it securely to the metal. 


| Lewis Construction 
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This 40-page booklet contains 
a wealth of valuable advice on the 
reinforcement of buildings andthe 
construction of air-raid refuges. 
It will be sent to all interested on 
application to the Association, who 
also offer their advisory service. 


@ SECURITY) 


THE BRITISH STEELWORK ASSOCIATION 


STEEL HOUSE, TOTHILL STREET, WESTMINSTER, S.W.|I 
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‘bron and a quarter miles of new tunnel- 
line, encircling the town and joining up 
a disused railway tunnel, has been 
proved by the Home Office. 

gy. MARYLEBONE. — The A.R.P. Com- 
mit are obtaining the opinion of Sir E. 


Owen Williams, K.B.E., as to the practica- 
pili.’ of providing a car-park under the 
card-n of Cavendish-square, W.1. The ten- 
der of Messrs. Diespeker and Co., Ltd., 


Clifton House, Euston-road, N.W.1, has been 
accey ed at £1,079 10s. for making permanent 
the trenches in Regent’s Park. 
so:jJTHALL.—The Town Clerk has sub- 
| a communication from the Air Raid 


itt 
Pre utions Officer of the Middlesex County 
Council stating that the proposal to provide 


a4 public shelter for 200 persons, at a maxi- 
mu: cost of £1,963, has been approved. 

SOUTHWICK.—The U.D.C. have agreed 
to spend £969 on A.R.P. during the next 
finai:cial year. 

STRETFORD T.C.—The A.R.P. Committee 
have agreed to a suggestion as to the pro- 
vision of an air raid shelter under the new 
public library at an approximate cost of 
£700. and that the County Council be 
approached with a view to the expenditure 
beng treated as approved expenditure for 
air raid precautions purposes, and that in 
default of their so doing the shelter be con- 
structed at the Corporation’s expense. 

SUNDERLAND.—General Purposes Com- 
mittee approved £520,000 plan by B.E., Mr. 
J. K. Lewis, for bomb-proof shelters. T.C. 
will be recommended to send plan to Home 


Office. 

WARWICKSHIRE.—The sum of £79,330 
is required this year for A.R.P. purposes. 
The cost of making shelter trenches perma- 
nent will be £20,000. 

WEST RIDING.—The Finance Committee 
has recommended the County Council to 
spend £2,000,000 on deep shelters. Mr. H. R. 
Hepworth, West Riding County Surveyor, is 
Engineer to the W. Riding A.R.P. Authority. 


TENDERS ACCEPTED. 


BRENTFORD AND CHISWICK.—Precast re- 
inforced concrete revetments to trenches in open 


spaces, for T.C.:— 
Home Office Design by 
instructions. tenderers. 
West Rotinoff Piling & Con- 

struction Co., Ltd., W.C.2 £14,625 11 a 
F. DPD. Hidden & Co., Ltd... 

BYGREROINE | ga sicisAacsasdensems 11,860 0 £10,180 0 
Lavender, McMillan, Ltd., 

_ Worcester Park ............ 11,467 16 
Girlings Ferro-Concrete Co., 

Lid... TPOEGHADR. <.ccsccsccas<cs 11,322 2 ss 
Joseph Mears, Ltd., S.W.6 ... 11,133 17 -- 
Win. F. Rees. Ttd., S.W.1 ... 11,110 9 aH 
Tay'or Woodrow Construc- 

tion, Ltd., Southall ...... 10,873 0 
L. J. Speight & Partners, 

TAGS WR Ks codnacnnvaccnieoas 10.697 2 —— 
Parr-Headg & Clements 

KNOWS. WS cccccsscsoncses 10,527 0 —— 

W. & J. Glossop, Ltd., W.6... 10,377 12 —— 
Alexandra Stone Co., Ltd., 

Kirby Muxloe >. ....:.<..:... 10,325 19 10,084 14 
Mears Bros. (Contractors), : 

EEG. TRUER sp iavcncanscctcscuane —. 9,198 17 
Wilson Lovatt, Ltd. (W. V 

TARDY VER, kccatinsoctcacinee —. 8.868 6 
WH. Wheeler & Co., Ltd., 

SEIMEI | 52, ccatrsrepteenmudincsdsiousss a 8,715 10 
Richard Costain, Ltd., W.1... —- 8,290 19 
Wembley Construction Co.. 

Wee ease ssa eabennaanclotcos _-- 8,145 10 
Flooring Contracts, Ltd., 

BURN, sesc0 an keane caesieagencee —— 7,816 10 
lloward Farrow, Ltd.. 





A GARDEN SHELTER NEAR NOTTINGHAM, 
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Demolition & Construction 


oe ae ee £9,823 11 --= 
John Ellis & Sons, Lid., 
| aa ee 9,792 8 —— 


Geo. Wimpey & Co., Lid., 
W.6 


Mi Pnecatakiesscthtdassasaiveceuekies 9,692 16 —_—- 
Leightons (Engineers), Ltd., 

WWE cccducatcacertencsasasentnivie 9,300 16 --— 
Percy Bilton (Roadways), 

Ltd., A nctuutdexenuatioenceeens 9,231 0 —— 
Helical Bar & Engineering 

2 et" BS 2 eee 9,209 1 — 
Walter Smith (Public 

Works), Lid., Riverhead, 

ROU ss Sececniesnen ate eskrtas cto 8,579 5 £7,855 10 
Wates, Ltd., S.W.16 ............ 8,511 0 —-—— 
Stent Precast Concrete, Ltd., 

SW cade cteescacetcahecucnseetats os 7,787 4 
Trevor Construction Co., Ltd., 

WMWGL, <acses sccadusasscesasaveuss —_— 7,764 15 
John Mowlem & Co., Ltd., 

Wee MER, <- ssccadstcuaacresedeaunene —- 7,611 12 
De a, i: 7,850 19 7,150 0 

. G. Somerville & Co., Ltd., 

S. de 4 PPeTee eerie rere er 7,705 16 es 
Rumney Gibson, Ltd., 

De ae ee ee eee 7,178 4 —- 
A. O. Laird, Ltd., 12, Buck- 

ingham-st., W.C.2 .......... *6,795 18 6,506 0 
Borough Surveyor’s estimates— 

Home Office schedule ....................066 8,822 0 

Borough Surveyor’s estimate .............. 9,450 0 

EPSOM AND EWELL.—1,200 yds. of  air-raid 
shelters on 6 different sites, for T.C. Auty, 


A.M Inst.C.E., B.E.:—*M. J. Gleeson, Ltd., London- 
rd., N. Cheam, £3,368 7s. 1d. 


A.R.P. CONTRACTS OPEN. 

The following local authorities are 
among those inviting tenders for A.R.P. 
materials, details of which will be found in 
the main issue under “Contracts Open”: 
Hayes and Arlington U.D.C.; Orpington 
U.D.C.; Ruislip-Northwood U.D.C.; Salford 
T.C.; Wandsworth B.C.; and York T.C. 


Poplar’s Schemes. 

The Poplar Borough Council A.R.P. Com- 
mittee has recommended that the Borough 
Engineer and Surveyer be instructed to pro- 
ceed with the construction of underground 
Wardens’ posts at an estimated cost of £2,975. 
The Borough Engineer and Surveyor has also 
been instructed to proceed with the construc- 
tion of a Report Centre at an estimated cost 
of £828. A scheme for a subsidiary report 
centre on the Isle of Dogs is being prepared 
and consists of the adaptation of a portion 
of the basement of the Cubitt Town Library. 
In connection with bomb-proof shelters, the 
committee have submitted to the Home Office 
plans prepared by the Borough Engineer and 
Surveyor showing a suggested method of lay- 
out and construction of a deep bomb-proof 
shelter which would provide accommodation 
for 3,000 persons. The Committee have also 
approved lists of emergency orders and requi- 
sitions of the several departments and have 
approved the obtaining of 100 yards, at 
£2 12s. per yard, precast concrete lining from 
Messrs. Diespeker and Co., Ltd. 


Islington B.C. Appoint Architects. 


Islington Borough Council has decided that 
Messrs. Tecton, 57, Haymarket, §,W.1, be 
appointed as architects for the purpose of 
carrying out a comprehensive survey of the 
borough and preparing a scheme for the con- 
struction of deep shelters, at a fee of £1,500. 
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SHELTERS AND EQUIPMENT 


A GARDEN SHELTER. 


An interesting type of shelter has been 
designed and constructed at the works of 
Messrs. Trent Concrete, Limited, Colwick, 
near Nottingham. The shelter is partly 
underground, the excavated earth being used 
partly as a covering on the roof. The 
height inside is 6 ft. 5 in. and the width 
between walls 4 ft. 8 in. The walls are 
constructed of hollow concrete blocks, 
threaded with reinforcement rods and 
grouted up solid, so that 7 in. thickness 
of reinforced concrete is formed. For the 
roof structure reinforced concrete beams and 
slabs are used and a ventilator is embodied 
in the design. Constructional views are on 
this page. 

In order to illustrate how the shelters can 
be made a pleasing addition to a garden, 
Messrs. Trent Concrete have made an attrac- 
tive rockery in the earth covering the 
shelter. The firm welcome inspection of the 
shelter at any time by appointment. 


“SINGLUNIT”’ TRENCH LINING. 


The method of lining air raid trenches with 
pre-cast reinforced concrete units shown in 
illustrations on page xxxiv, has recently 
been patented by Mr. T. F. Burns, 
A.M. Inst.C.E., A.M...Struct.E., and is now 
on the market under the name of 
‘* Singlunit.’’ Its main feature is that for the 
straight 1un of trench only one type of unit 
is necessary, it being capable of use for the 
walls, roof and for the floor if a pre-cast one 
is desired. Alternatively, it is quite suitable 
for use with a cast in situ floor. Another 
feature of the invention is that the units are 
so formed that the width of the lining can be 
arranged in five different widths, with the 
Home Office width of 4 ft. 8 in. as a minimuin 
and 5 ft. 10$ in. as a maximum, in stages of 
about Sin. This feature should be appre- 
ciated by local authorities where the trenches 
have been already dug to widths greater than 
the minimum Home Office requirements, as 
well as by industrial undertakings where the 
greater widths obtainable mean that protec 
tion costs per head will be lower. 


The unit is 18 in. wide and about 6 ft. 8 in 
overall, and the cross-section is the trough 
form so common in floor work. ‘The ends of 
the unit have a tongue about 12 in. wide, 
which engages in slots formed in the web 
near the ends of the unit. The width of the 
lining is only dependent upon interengage 
ment of the units; thus, if the Home Office 
minimum width is required the wall units 
are placed with their tongues engaged in the 
first pair of slots, whereas if wider linings 
are required the appropriate slots are used. 
In the minimum width the roof units will 
overlap at each end. 

The design is suitable for any ground likely 
to be met with in trench construction, and 
it is claimed to be economical. One further 
point of interest is that where the pre-cast 
floor units are used the trough is, of course, 
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THE ‘‘SINGLUNIT’”’ TRENCH LINING. (SEE PREVIOUS PAGE.) 


on the inside and can conveniently be used 
to drop in duck-boacds when the emergency 
arises—a useful feature where trenches are 
situated in badly drained ground. 

Junctions of trenches are dealt with either 
by in situ concrete or by the addition of one 
more unit which spans across the intersection. 
Emergency exits or manholes are dealt with 
by one further type of unit, which incident- 
ally can be placed in any position at will. 
It is claimed that by the elimination of many 
tynes of moulds the units can be manufac- 
tured at competitive rates, and that erection 
costs are reduced to a low figure. 

We are informed that the system has been 
approved by the Home Office for A.R.P. 
trench lining and that it is now being manu- 
factured under licence in most parts of the 
country. 





AN A.R.P. BROCHURE. 


Steel air-raid shelters are the chief feature 
of a recently published brochure dealing with 
the A.R.P. products of Messrs. Frederick 
Braby & Co., Ltd., 352, Euston-road, London, 
N.W.1. The brochure is compiled in the 
following sections for easy reference : Section 
A, ‘‘Shelters”’; Section B, ‘‘ Air Purifica- 
tion and Air-Circulating Plants’; Section C, 
‘‘ Windows, Doors, Shutters and Emergency 
Exits ’’; Section D, ‘‘Accessories and Equip- 
ment.” 
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The section dealing with steel shelters shows 
drawings and photographs of the firm’s stan- 
dard shelter constructions which have been 
designed to comply with the loading recom- 
mended by the Home Office. The principal 
shelter illustrated is the arch steel type, suit- 
able for first-aid posts, control rooms, 
cleansing stations, etc. The framework is of 
mild steel joists covered with dovetail steel 
sheets which are concreted on the outside to 
a minimum thickness of about 6in. The 
standard units are 10ft. long, but the over- 
all length of the shelter and the lay-out of 
the internal arrangement can be varied to 
suit requirements. 

Also illustrated and described are the 
‘‘Tunnel’’ and ‘‘ Family ’’ types of shelter. 


THE COVERING OF WAR RISKS. 


The decision of insurance companies to ex- 
clude war’ risks on renewal of all policies 
and in all future insurances, coupled with 
the Government’s intimation that they can 
offer no insurance to property owners in the 
event of damage caused by air raids and for 
war risks of any description, has resulted in 
the formation by the Property Owners’ Pro- 
tection Association, Ltd., of the Property 
Owners’ War Risks Mutual Society, Ltd. 
Full particulars may be obtained from the 
Secretary, Spencer House, South-place, E.C.2. 
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MANHOLE COVER. (SEE THIS PAGE.) 
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A DUAL PURPOSE MANHOLE Cover. 


A dual purpose manhole cover and fran, 
for the emergency exits of A.R.P. trenche 
and dug-outs has been designed by Megs. 
Fraser and Ellis, Ltd., Carlyle Works, Ol; 
Church-street, Chelsea. The cover is 80 de. 
signed as to make it available for we ag , 
ventilating cover during peace time aid cap. 
able of conversion into a sealed g48-tight 
cover in a few moments. The cover can bp 
securely bolted down to the exit sha't, anq 
when locked can only be opened from grounq 
level with a key. By the introducticn of , 
lever-arm which can be operated frim the 
floor of the trench, the task of openi ig the 
cover from the top of the ladder leacing ty 
the emergency exit is very much simplified 
An illustration is on this page. 


A.R.P. IN INDUSTRIAL FIRMS. 

A sHorT while ago Messrs. E. K. Cole, Ltd 
Ekco Works, Southend-on-Sea, Essex, offered 
to place their experience of A.R.P. work 
gained in the provision of shelters for 3,00 
employees, at the free disposal of ot! er in. 
dustrialists contemplating similar activities 
—the object being to assist in minimising the 
unnecessary duplication of time, money and 
labour. . 

The response to the offer has been such 
that whilst the firm is still willing to give 
every co-operation to individual manufac. 
turers, it has been considered that a more 
general method of disseminating information 
was necessary and there has been prepared 
a series of three articles : (1) “‘ A.R.P. Shelter 
Lighting’; (2) ‘“‘ A.R.P. Shelter Construc. 
tion’; and (3) ‘‘ Staff A.R.P. Organisation 
and Training.”’ 

These articles are available to industrialists 
who contemplate A.R.P. schemes at their 
works and who are in search of information 
and guidancé on the subject. 


SHELTERS FOR 10,000 WORKERS 


Wirt its first A.R.P. plan—one of the 
biggest in the country—virtually complete, 
and deep air raid shelters provided for some 
5,000 workers, the Austin Motor Company 
is just embarking on its second scheme to 
provide deep shelters giving complete immu- 
nity for well over 10,000 more of its em- 
ployees at a further cost of £25,000. 

The new scheme is no less than a_ huge 
subterranean tunnel system, excavated out of 
sandstone rock, under the company’s test 
track and flying ground adjacent to the 100- 
acre Longbridge Works, and will replace ex- 
tensive surface trench systems contemplated 
in the first plan. The tunnels, which are 
being driven under the Austin test track at 
four different points at the rate of 40 feet 
per day, will all conform to a standard semi- 
circular design with a _ floor width of 
16 ft. 9 in. and a height of 9 ft., being rein- 
forced with steel arches and steel sheeting. 
Their average depth will be 55 ft. below the 
surface and with access through the gently 
inclined adits it will be possible for full occu- 
pation to be effected in a few minutes aiter 
receiving an air-raid warning, 

The tunnels will have an aggregate length 
of 1,000 yards, and will provide seating 
accommodation for half the number of occu- 
pants. A very efficient system of ventilation 
will be provided through air inlets situated 
18 feet above very high ground, which, it is 
anticipated, will be clear of any surface ccn- 
centrations of gas, so that the entrance and 
exit adits can be provided with air locks. 

Drinking water supplies, rest and first-aid 
rooms, lavatories and all essential amenit:es 
are included in the scheme, which will also 
combine auxiliary generating sets in case of 
failure of mains current supplies, and loud- 
speaker equipment throughout the system for 
broadcasting instructions, music, and news 
items to those taking shelter. 

Deliveries of the steel linings and rei") 
forcements being guaranteed; and with tle 
excavating work, which involves the removal 
of 18,000 tons of sandstone, proceeding nig 
and day, it is estimated that these tunne's 
will be complete and fully equipped within 
ten weeks’ time. 
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qe of this unique method of 
lining Cir Raid Srenches with 


reinforced pre-cast concrete units are 
given in the &ditorial pages of this 


supplement. 
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FURTHER PARTICULARS FROM: 





ALEXANDRA STONE Co. Ltd. 


VERNON HOUSE, SICILIAN AVENUE, W.C.1 


WEST MIDLANDS, BERKS, BUCKS, S. ESSEX, 
HERTFORD, BEDFORD, N.E. MIDDLESEX & 
N.E. METRO. BOROUGHS. 








BRISTOL STONE & CONCRETE CO. 


9B, WHITELADIES ROAD, BRISTOL, 8. 





SOMERSET, WILTSHIRE & GLOUCESTER. 








CROFT GRANITE BRICK & CONCRETE CO. 


CROFT, NEAR LEICESTER. 


LEICESTER,S.NOTTS,S.DERBY, NORTHANTS, 
RUTLAND & EAST WARWICKSHIRE. 








SHARP, JONES & CO. LTD. 


PARKSTONE, DORSET. 





HANTS, DORSET, N. ESSEX, SUFFOLK, 
CAMBRIDGE, W. MIDDLESEX & W. MET. 
BOROUGHS. 








SPUN CONCRETE LTD. 


RYE HARBOUR, SUSSEX. 





KENT, SUSSEX, SURREY, S. MIDDLESEX 
& S. MET. BOROUGHS. 
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SORTABLE LIGHT METAL STRUCTURES 





| | ~~ for CAMPS, 

i = DORMITORIES, 
FIRE STATIONS, 
CASUALTY WARDS, 
ADMINISTRATIVE 
OFFICES, ETC., ETC. 






























Temporary Fire Station recently 7 ae a 

erected in Worthing for the 2 | 

Worthing Corporation, consisting “ | 

of 8 bays of light section Steel : ¢ ° 

Arches weighing approx. 175 lbs. | | 

each. oo | | 

Full particulars from ih. Specs ete 

sein. Units are rapidly erected and easily transported and stored. 
LIGHT STEEL SECTIONAL CONSTRUCTIONS LTD., 170, TARRING ROAD, WORTHING. 
Manufacturing Licence granted to ACCLES & POLLOCK LTD., OLDBURY, BIRMINGHAM. Telephone : Worthing 387. 











TRENCH LINERS 


in precast Concrete. 


TUBULAR SHELTERS 


complete with Doors, Seating, Air Lock, etc. 


SECTIONAL 
GARDEN SHELTERS 


for erection by Householder. 

















= 
4 te RE 
= Sg Ge 






oS 
ca 


a% Tv 





Schemes have been prepared for precast trench lining 
units, and prices and designs can be submitted without 
delay. 

The Ellis Precast Concrete Tubular Shelter is con- 
structed of 72"' diameter pipes cast on the centrifugal 
plus concussion process, and is equipped complete with 
Gasproof Doors, Air Lock, Flooring, Seating, Lavatory 
accommodation ; Escape Manhole ; Ladder and Manhole 
cover. 

The Sectional Garden Shelter Is made in four segments 
for ease in handling, and is so constructed that it can be 
erected without difficulty by unskilled labour. 


JOHN ELLIS & SONS, LTD. 
LEICESTER 


Head Office: WELFORD HOUSE, WE!IFORD 
PLACE, LEICESTER. Phone : Leicester 5682 (5 lines.) 


London Office: CAXTON HOUSE, TOTHILL 
STREET, S.W.1. Phone : Whitehall 8911 (2 tines.) 
















i : i 
ipensngsesivtnantieow-coersenceeoy-veeoripnentnarer-semnnmourevensscatestensyn esr 
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and 
ST 2) 


: THE 
LONDON FERRO-CONCRETE C°. L». 


FOR THE DESIGN AND CONSTRUCTION OF 
ALL GLASSES or A.R.P. WORK 





Strutting and protection of existing 
buildings and basements. 


Trenches and First-Aid posts. 


Adaptation and construction in existing 
factories to suit factory conditions 
and with minimum inconvenience to 
business. 


_ Deep Communal Shelters, new Base- 
ments and Strong Rooms. 


= Whenever possible we arrange the 
} planning so that the A.R.P. work can 
be used for normal business purposes. 


We design and carry out the whole 
of the work and will be pleased to 
prepare schemes and submit prices. 





Enquiries will receive immediate 
i attention, and we can undertake any 
of these works at the shortest notice. 


Advice given on A.R.P. in new buildings. 


9 TUFTON STREET, WESTMINSTER, S.W.1 


Telephone: ABBEY 5582 — Telegrams: Reinforced, Sowest, London 
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STRENGTHENING or BASEMENTS 


HIGGS & HILL, LTD., 


Contractors for the strengthening of 
Basements in important Government 
buildings, offer their experience to Local 


Government bodies and Business Houses. 


CROWN WORKS, SOUTH LAMBETH ROAD, S.W.8 





































ata 


For Decontamination Stations 
A.B.P. HANDBOOGh No. | states:— 


a the "" As far as possible walls, 

aaation moder particularly the lower 6 

this ere \ike —. Lewisil® feet, should be finished 

omplY “4. gases: Ot ae with smooth-faced im- 

arerils ins acted — ges yet materials pervious material which 

a ee proof 298 contain’ 2 form Fy puildin aint? can be washed and de- 

nae are. Oe anor i  gadil¥ = nich capidl contaminated. 

ont “we \\ these a and Plast . pent" - During oe past few months we 

ait ; jally °° at Pe ica have had occasion to study at 

xpene ‘a al demonstrate oe most! © nein some length the use of Hand for 

tain presen nd atte a she s2me cael non decontamination stations,and we 

its pernic a apg of slate g Vine are now engaged in supplying 

exhaustive ye the reay' acessar? gi @ ave '° wet in the '° materials for centres which are 

,aeaustely ovis the a qualities tree from - being erected in various parts 
method ° yabilit- 1 “omplerelY of the country. 

greta Ty almost i Estimates for the necessary slabs 

sor? ositto™ cut to any specification will be 


ia criemt rendered promptly on receipt of 
your enquiry. 


JOHN FLETCHER & DIXONS LTD., 


SLATE WORKS, CAERNARVON, N. WALES. CAERNARVON 52. 
LONDON OFFICE & ENQUIRIES : 


MASTIC & SLATE COMPOUNDS LTD., 
152, Abbey House, Victoria Street, LONDON, S.W.1. Abbey 4129. 
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Kimototoaid IS FIREPROOF ! 


We agree that ‘Fireproof’ is a relative term unscorched! The still red-hot upper surface 


















and our tests only go up to the temperature was sprayed with cold water—again no 
(about 5,400°F.) generated by Thermite. The cracking. That is what we mean by 
photograph shows contents of a 1 kilo in- ‘Fireproof. Succeeding announcements will 
cendiary bomb ignited on a 3" thick sheet show how this remarkable fireproof property 
of KIMOLOBOARD. Result—no penetration, in an easily worked panelling board can 
no cracking, only slight surface impinge- be applied to practical advantage. Meanwhile, 


ment and paper label on back of sheet may we please send you detailed literature ? 


CELLACTITE & BRITISH URALITE LTD., Lincoln House, 296/302, High Holborn, London, W.C.1. 


’Grams: Cellactite, Holb, London. 
"Phone: Holborn 5291-2 and 8824. Bae Works: Higham, Kent. 


THE DIFFERENT 





a) g 
A REALLY FIREPROOF COMPOUND OF D fi ASBESTOS AND DIATOMACEOUS EARTH 











Tas/Kim 214 
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A:R-P 


We undertake the design of all classes of 
structures in connection with A.R.P. 


EINFORCED CONCRETE 


FOR 











CONCRETE ENGINEERING CO., LTD. 


VINCENT HOUSE, VINCENT SQUARE, WESTMINSTER, S.W.1. 
“PATINBAR, SOWEST, LONDON.” 


Telegrams : 


INDENTED BAR & 


Telephone: 





Victoria 1642 (3 lines). 

















ACCESS no Mg ao 
DREW, Clark & 
J. B. GRAVITY tee Co., Ltd. 


AIR CONDITIONING. 
AIR CONDITIONING CORPN. (JEFFREYS), LTD. 
CARRIER Engineering Co., Ltd 
AIR FILTRATION UNITS. 
BRABY, Fredk., & Co., Ltd. 
CARRIER Engineering Co., Ltd. 


ASPHALTE. 
rs pan ag ye ri 
LAKE ASPHALTE C€0., LTD. 
EXCEL ASPHALTE €0., LTD. 
FIELD & Palmer, Ltd. 
PERMANITE, Ltd. 


sf 


ae STEEL REINFORCING, FOR CON- 


ETE BOMB-PROOF SHELTERS. 

MESH Steel. 

ROM River Co., Ltd. 

“‘ TWISTEEL ”” Reinforcement, Ltd. 
BASEMENT (STRENGTHENING OF). 

ACROW (Engineers), Ltd. 

BOULTON age Structures, Ltd. 

HIGGS & Hill, 

LONDON Ferro- Concrete Co., Ltd. 

STEEL Scaffolding Co Ltd. 
BINS (DECONTAMINATI ON). 

AIR CONDITIONING CORPN. (JEFFREYS), LTD. 

BRABY, Fredk., & Co., Ltd. 

BUTTERFIELD’S of Shipley. 
CAMOUFLAGING 

pce JOS., SONS & CO., LTD. 


INT CO. 
STEEL Scaffolding’ Co., Ltd. 


CHECK ACTION FLOOR SPRING HINGES 


(FOR GAS-PROOF DOORS). 
ADAMS, ROBERT 
NICHOLLS & Clarke, Ltd. 


FOR 


“THE BUILDER” 
GUIDE TO MATERIALS AND EQUIPMENT 


A.R.P. 


So CLOSETS. 
ELSAN CO. 
NICHOLLS & Clarke, Ltd. 


CONCRETE. 
BRADFORD, F., & CO., LTD. 
GIRLING’S FERRO-CONCRETE CO., LTD. 
LAFARGE ALUMINOUS CEMENT C0., LTD. 
TRENT Concrete, Ltd. 


CONCRETE HARDENER. 
CEMENTONE NO. 8. JOS. FREEMAN, SONS & €0., 





LIMMER & TRINIDAD LTD. 


CONCRETE SHELTERS. 
ALEXANDRA Stone Co. 
ATTOC BLOCKS, LTD. 
BRISTOL Stone & Concrete Co. ‘ 
CROFT Granite Brick & Concrete Co. 
ELLIS, JOHN, & SONS, LTD. 
GIRLING'S FERRO- CONCRETE €0., LTD. 
—— BAR & CONCRETE ENGINEERING co., 


SELF_SENTERING EXPANDED METAL C€0.. LTD. 
SHARP Jones & Co., Ltd. 


TRENT Cemesets, Ltd. 
ae 
RUSSED OONéRETE STEEL CO., LTD. 

WALLS Fe mq & SONS, LTD. 

WATES, L 

WRIGHT, SAMUEL, & €0., LTD. 
CONCRETE STRONG ROOCWS. 

MILNERS’ Safe Co., Ltd. 


CUBICLES (LAVATORY). 
FLEXO Plywood Industries, Ltd. 


DAMP PROOFING. 
ADAMITE Co., Ltd. ‘* Colemanoid.” 
—. Bitumen Emulsions, Ltd. 
EXCEL ASPHALTE €0., LTD. 


CONTINUATION OF THIS GUIDE, SEE 








DAMP PROOFING—(continued). 


FIELD & Palmer, Ltd 

FREEMAN, JOS., SONS & Cco., LTD. 
GRANGERSOL, Ltd. 

pa Jno., (Steel-Crete), Ltd. 
KERNER- npeeaveod & Co., Ltd., 
NEWTOMIT LTD. 


“ Pudlo.” 


» Ltd. 
R.LW. Protective Products Co., Ltd. 
RIGBY (London), Ltd. 
SEALOCRETE PRODUCTS, LTD. 


DECONTAMINATION PLANT. 
BRABY, Fredk., & Co., Ltd. 


DOORS (GAS-PROOF). 
AIR ergy CORPN. (JEFFREYS), LTD. 
BOOTH, J., & SON (BOLTON aa LTD. 

BRABY, Fredk., & Co., 

CASTON & co., LTD. 

Lag ee | Fireproof Doors (1930), Ltd. 

xO Plywood Industries, Ltd. 
HAYWARDS. LTD. 
SANDELL, J0S., & CO., LTD. 


EXTENSION LADDERS 
DREW, CLARK & CO. 


FAN panne (FOR WALL PARTITIONS, 
SHELTERS). 
CRinne Oo T - AIRVAC: 
KEITH-BLACKMAN, Ltd. 
FIREPROOF FLOORS. 
ATTOC B LTD. 


Greenwood’s Ver- 





G, & Co., Ltd. 
SMITICS FIREPROOF FLOORS, LTD. 
UNEEK CONSTRUCTIONS, LTD. 
FIREPROOFING MATERIALS. 
CASEBOURNE & CO. (1926), L 
CELLACTITE & BRITISH URALITE, LTD. 
IMPERIAL Chemical Industries, Ltd. 


PAGE xiii. 
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FIREPROOF PARTITIONS. 
A., & Co., Ld. 
MINICEY-Binchace, 


FIRE-RESISTANT FINISH ARP GRADE. 
NICHOLLS & Clarke, Ltd. 
“PIONEER ” CASEBOURNE & CO. (1926), LTD. 


FIRE-RESISTING CONSTRUCTIONS & 
MATERIA 


DURASTEEL Roots, Ltd. 
HAYWARDS, L 


ip ern Poel PAINTS. 
FREEMAN, JOS., SONS & CO., LTD. 
GRIFFITHS Bros. & Co. (London), Ltd. 
NICHOLLS & Clarke, Ltd. 


FLAME-PROOFING SOLUTION. 
FREEMAN, JOS., SONS & C€O., LTD. 
NICHOLLS & Clarke, Ltd. 


FLOORS (REINFORCED CONCRETE). 
ATTOC BLOCKS, LTD. 
BRADFORD, F., & €O., 
SMITH’S FIREPROOF FLOORS, L 
UNEEK CONCRETE CONSTRUCTIONS, LTD. 


GALVANISED a SHEETS. 
BRABY, Fredk., * Co., Ltd. 
MERCER, SAMUEL, & oo. 
NICHOLLS & Clarke, Ltd. 
WESTWOOD, Jos., & Co., Ltd. 


GAS FILTRATION CELLS 
AIR CONDITIONING CORPN. (EFFREYS), LTD. 


GAS FILTRATION & VENTILATION. 
AIR CONDITIONING CORPN. a LTD. 
BRABY, Fredk., & Co., : 

CARRIER Engineering Oo. .» Ltd 

ee 
tilating Co., Ltd. 

EAMEON lengincenvé ee ie: 

LAMSO ngineer 

REEVE, J. E., & SON, LTD. 

STURTEVANT Engineering Co., Ltd. 

GAS MASK ee 
BRABY, Fredk., & Co., 
GREENWOOD-AIRV AG: 

tilating Co., Ltd. 


GAS MASK STORAGE. 
BOOTH, J., & SONS (BOLTON), LTD. 


GAS-PROOF ‘EXTRACTORS. 
GREENWOOD-AIRVAC : Greenwood’s 
tilating Co., Ltd. 


GAS-PROOFING MATERIALS. 
DUNLOP Rubber Co., Ltd. 
L & Trinidad Lake iAsphalte Co., Ltd. 
SEALOCRETE PRODUCTS. 
SORBO, Ltd. 

GENERATING SETS (EMERGENCY). 
LISTER, R. A., & CO., LTD. 
TANGYES, Ltd. 


GLASS (ARMOUR PLATE). 
NICHOLLS & Clarke, Ltd. 
PILKINGTON Bros., Ltd. 


INSURANCE. 


, 00d’s 


PROPERTY Owners’ War Risks Mutual per : 


Ltd. 

KEY MEN’S ARMOURED REFUGES. 
BOOTH, John, & Sons (Bolton), Ltd. 
CONSTRUCTORS, Ltd. 

DREADNOUGHT Fireproof Doors (1930), Ltd. 
STEEL Scaffolding Co., Ltd. 


LADDERS. 
DREW, CLARK & C0. 


LIFTING TACKLE. 
TANGYES, Ltd. 


LIGHTING SYSTEMS (PETROL DRIVEN). 


AIR CONDITIONING CORPN. (JEFFREYS), LTD. 
LISTER, 


+ & CO., LTD. 
PETTERS, Ltd. 
RUSTON & Hornsby, Ltd. 


LININGS (TO AIR RAID SHELTERS). 
A NDRA Stone Co. 
BRISTOL Stone & Concrete Co. 
BROWN & Tawse, Ltd. 
CROFT Granite Brick & Concrete Co. 
FLEXO Plywood Industries, Ltd. 
LEWIS Construction. 
SHARP Jones & Co., Ltd 
SPUN Concrete Ltd. 


MANHOLE COVERS & FRAMES. 
FRASER & Ellis, Ltd. 


PAINT. 
FAIRFIELD PAINT CO., 
FREEMAN’S OBSCURO PAINT. 
GHIFFITHS Bros. & re (London), Ltd. 
oy & ca a “ 
SILICATE PAINT CO. 


ipa apn (METAL FACED). 
FLEXO Plywood Industries, Ltd. 





Greenwood’s Ven- 


Ven- 


Ven- 


GUIDE TO MATERIALS AND EQUIPMENT 
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pied UF - > saaatraaataaaal FOR 
AIR CONDITIONING CORPN. <0 7 ae LTD. 
TRUSSED Concrete Steel Co., 
PLYWOOD. (METAL <n 
FLEXO Plywood Industries, Ltd. 


POLE LADDERS. 
DREW, CLARK & CO. 


PORTABLE LIGHT METAL STRUCTURES. 
LIGHT STEEL SECTIONAL CONSTRUCTIONS, LTD. 


PROTECTIVE CLOTHING RACKS. 
RONEO EQUIPMENT. 
SANKEY-Sheldon. 
SCAFFOLDING (Great Britain), Ltd. 
STEEL SCAFFOLDING (C0., LTD. 


PROTECTIVE SHEETINGS. 
BRABY, FREDK., & CO., LTD. 
CELLACTITE & Burrisit 1 URALITE, LTD. 
DURASTEEL Roofs, Ltd. 
NEWTONITE, e 
PLYBESTOS, Ltd. 
VENESTA, Ltd. 


PUMPS. 

AIR aa age ge” CORPN. (JEFFREYS), LTD. 
LISTER, R. A., & CO., LTD. 

TANGYES, Ltd. 


RACKS FOR GAS MASKS. 
CONSTRUCTORS, LTD. 


REINFORCED BRICKWORK. 
LONDON BRICK CO., LTD. 


seg —— DESIGN AND 


ONSTRUCT 
BLOCKS, 


BRADFORD, F., & CO., LTD 
ae FERRO-CONCRETE CO. 


. LTD. 
:NTED BAR & CONCRETE ENGINEERING co.. 


LTD. 
LAING, John, & Son, Ltd. 
aged Ferro- awe Co., Ltd. 

NT Concrete, 

TRUSSED CONCRETE “STEEL CO., LTD. 
WALLIS, . as SONS, LTD. 
WATES, L 
WRIGHT, ae % cO., LTD. 


REINFORCEMENT. 
EXPANDED Metal Co., Ltd. 
MESH Steel. 
NEWTONITE, UTD. 
ROM River Co., Ltd. 
SELF-Sentering Expanded Metal Co., Ltd. 


ROLLED STRIP SHEETS AND BARS. 
DUCTILE Steels, Ltd. 


ROOFING MATERIALS. 
DURASTEEL Roofs, Ltd. 
FRAZZI, Ltd. 


ROOM AND TRENCH STRUTTING. 
ACROW (Engineers), Ltd. 
BOULTON Tubular Structures, Ltd. 
LONDON Ferro-Concrete Co., Ltd. 
MILLS Scaffold, Ltd. 


SCAFFOLDING (Great Britain), Ltd. 
STEEL SCAFFOLDING CO., LTD. 
SCREE 


NS. 
CELLACTITE & BRITISH URALITE, LTD. 


SEALING CEMENT. 
** BOSTIK "’ B.B. Chemical Co., Ltd. 


SHELTERS. 
AIR CONDITIONING CORPN. (JEFFREYS), LTD. 
ALEXANDRA Stone Co. 
BOOTH, John, & Sons (Bolton), Ltd. 
BRABY, FREDK., & CO., LTD. 
BRADFORD, F., & CO., LTD. 
BRISTOL Stone & Concrete Co. 
orn Granite = & Concrete Co. 
UCTILE Steels, L 
ELLIS, JOHN, & BONS , LTD. 
GIRLING’S FERRO-CONCRETE cO., LTD. 
LEWIS Construction. 
LONDON Ferro-Concrete Co., Ltd. 
SCAFFOLDING (Great Britain), Ltd 
SELF. SENTERING mec ie METAL ‘CO., LTD. 
SHARP Jones & ng Ltd 
SPUN Concrete Ltd 
STEEL SCAFFOLDING Cco., LTD. 
STENT Precast Concrete, Ltd. 
TRENT Concrete, Ltd. 
TRIANCO, LTD. 
TRUSSED CONCRETE STEEL CO., LTD. 
UNIVERSAL FLOORS, LTD. 
WALLIS, = E., & Sons, Ltd. 
WATES, Ltd. 
WESTWOOD, Jos., & Co., Ltd. 
WILMOT, S. M.. & CO., LTD. 
WRIGHT, SAMUEL, & co., ‘Lt. 


SHELTERS 

LIDS FO 

FRASER & Ei, Ltd. 
HAYWARDS, LTD 


ay og 
ACROW (Engineers), Ltd. 
BOULTON Tubular Structures, 
LONDON Ferro-Concrete Co., 
MILLS Scaffold, Ltd. 
SCAFFOLDING (Great Britain), Ltd. 
STEEL SCAFFOLDING C0O., LTD. 


SHUTTERS (GAS-PROOF). 
AIR Migr yg CORPN. (JEFFREYS), LTD. 


Sandel co. 
LLACTITES, & Te Fay oom LTD. 
GREENWOOD MLV Greenwood’s Ve 
tilating Co., ia 


SLATE ee. DECONTAMINATION 
STATIONS). 
MASTIC & a Compounds, Ltd. 


STEEL DOOR 
BOOTH, J., & BONS (BOLTON), LTD. 
HAYWARDs, LTD. 
RONEO EQUIPMENT. 
SANKEY-SHELDON. 


STEEL FABRIC REINFORCEMENT. 
pee A Metal Co., Ltd. 
JONES, T. C., & Co., Ltd. 
MESH ‘Steel. 
ROM River Co., Ltd. 
SELF-Sentering "Expanded Metal Co., I 


STEEL (LIGHT SECTIONAL). 
LIGHT STEEL SECTIONAL CONSTRUCTIONS, LTD. 


STEEL OFFICE AND FACTORY EQUIP. 
MENT. 


BRABY, Fredk., & Co., Ltd. 
MILNERS’ Safe Co., Ltd. 
RONEO EQUIPMENT. 
SANKEY-Sheldon. 


STEEL SCAFFOLDING FITTINGS. 
ACROW (Engineers), Ltd. 
STEEL SCAFFOLDING C0., LTD. 
STEEL ae OF ROOMS FOR 
SHELTERS. 


ACROW oe 

berm geal oe Ltd. 
SCAFFOL G (Great Britain), Ltd. 
STEEL SCAPFOLDING co., LTD. 


STEEL STAIRCASES. 
BRABY, Fredk., & Co., Ltd. 


STRUCTURAL STEELWORK. 
BOOTH, J., & SONS (BOLTON), LTD. 
BRABY, Fredk., & Co., Ltd. 
pearteg STEELWORK ASSOCIATION. 
UCTILE Steels, Ltd. 
QUEST. Keen, Baldwin’s Iron & Steel Co., Lt. 
LEWIS Construction. 


TOWER LADDERS. 
DREW, CLARK & CO. 


TRENCH LINERS. 
ALEXANDRA Stone Co. 
BRABY, Fredk., & Co., Ltd. 
BRISTOL Stone & Concrete Co. 
CROFT G eemite oy & Concrete Co. 
ELLIS, JOHN, 
EXPANDED Merl Co., Ltd, 
KING, J. A., & Co., Ld 
LEWIS PE i te ty 
SHARP Jones & Co., Ltd. 
SPUN Concrete Ltd. 
STENT Precast Concrete, Ltd. 
TRUSSED Concrete Steel Co., Ltd. 
WALLIS, G. E., & SONS, LTD. 
WATES, Ltd. 
TRENCH ee ere 
cast Concrete). 
GIRLING’S FERRO- oe CcO., LTD. 
ING, J. A., & Co., 
osteee a ac dg Steel Co., Ltd. 
WALLIS, G. E., & SONS, LTD. 
WRIGHT, SAMUEL, & CO., LTD. 
TUBULAR SCAFFOLDING. 
BOULTON Tubular Structures, Ltd. 
MILLS Scaffold, Ltd. 
SCAFFOLDING (Great Britain), Ltd. 
STEEL SCAFFOLDING CO., LTD. 


Ltd. 
Ltd. 


(Reinforced Pre- 


WATERPROOFING. 
ADAMITE Co., Ltd., ‘‘ Colemanoid.” ; 
“* ANTIGASPHALT”’: Limmer & Trinidad Jake 


Asphalte Co., Ltd. 
BRITISH onneen _ eeamiatone, Ltd. 


BYRD, A. 

EXCEL ASPHALTE ce. itp. 
FREEMAN, JOS., SONS & CO., LTD. 
GRANGERSOL, Ltd. 

JONES, Jno. (Steel-Crete), L 
KERNER-Greenwood Co., ita, 
NEWTONITE, LTD. 

NICHOLLS . Clarke, Ltd. 
PERMANITE, Ltd. 

R.L.W. Protestive Products Co., Ltd. 
RIGBY (London), Ltd. 

SEALOCRETE PRODUCTS, LTD. 


** Pudlo.”’ 





GAS-TIGHT. WINDOW oe pang gee prane*)- 

s ” " So BRABY, Fredk., & Co.. Ltd 

WINDOWS (QAS-TIGHT)._ 
BRABY, Fredk., & Co., Ltd. 
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“NOGAS” WALL VENTILATOR 


NUVAC “NOGAS” EXTRACTOR TRADE MARK 
TRADE MARK The “Nogas” Wall Ventilator, 


patent applied for, is designed to 
eliminate the necessity for sealing 
wall ventilators against gas with 
paper or other medium, an incon- 
venient process which renders 
ventilators inoperative for quite 
lengthy periods when required for 
general ventilation. Type W.G. 
6" x 6" wall box size, is illustrated 


MANUFACTURED IN THREE STRENGTHS Fitted with self-aligning valve. 


The Nuvac Patent ““Nogas” Natural 
Air Extractor is a ventilator which 
extracts vitiated air from a shelter, 
building or vehicle irrespective of 
wind direction. 

Fitted with a self-aligning gas-tight 
valve which positively seals the 
aperture when closed. 

Suitable for Ambulances and vehicles 
used for livestock and food transport. 


GREENWOOD-AIRVAC AIR RAID SECURITY PRODUCTS 

FOR EVERY HOME—FOR EVERY BUSINESS—FOR EVERY SHELTER. 
“NOGAS” VENTILATORS FOR LARDER, PANTRY, STORE AND KITCHEN. 
GAS PROTECTION FOR ALL VENTILATED ROOMS AND OFFICES. 
INSTANTANEOUS AND POSITIVE GAS SEAL BY A _ HANDLE'S” TURN. 
SPLINTER AND _ BLAST-RESISTING, FIRE AND HEAT RESISTING SHUTTERS. 
DIFUSAIRE GAS-FILTRATION UNITS, MECHAVENT FAN UNITS, AND 

COMPLETE VENTILATION SCHEMES FOR AIR RAID SHELTERS. 


The Greenwood- 
Airvac Intake 
is designed for 
use with the 
Vacaire Extractor. 
It is fitted to 
the inlet pipe, 


The “Vacaire” 
Patent Natural 
Air Extractor, 
Mark 4, designed 
exclusively for 
Air Raid Shelters, 











operates at very a a 
low air speeds of NOGAS VENTILATOR and so constructed 
from one mile an mage — ; that fresh air 
hour upwards to Type D.C., patent pending, is designed fora is automatically 
Lemteden force number of purposes. Used in conjunction deflected into 
wilewiedledine with the Vacaire Extractor and Intake as the inlet pipe 
f , described below, it ensures absolute security th Re 3 
rom Sy Qaere- against gas entering a shelter via the ventila- oe Tapreerre 
Maintains a fresh, tion system. the vitiated air 
healthy _ interior. As a door ventilator it is especially suitable extracted by 
‘ ie : p : D-AIRVAC 
VACAIRE” PATENT No moving parts. for keeping the atmosphere in d its component. GREENWOO 
=e yee ssn aa gene - REGISTERED AIR INTAKE 


EXTRACTOR, MARK 4 Weatherproof. larders, stores, etc., sweet and fresh. Weatherproof. 


A unique, secure, and complete natural ventilation system for Air Raid Shelters available at a moderate cost, consisting of the “ Vacaire”’ 
Extractor fitted to piping inserted near the entrance or air lock, the Greenwood-Airvac Intake being attached to piping near the opposite end 
The extract and intake pipes are fitted inside the shelter with “Nogas” type D.G. Ventilators which, at a slight twist of the handle, 
provide instant seal against gas. 
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KING constructions FOR ARP. 


GLAZING. 


Special thickened lenses for roof lights and windows. 
Special constructions have been developed to give 


high degree of protection. Approved by Home 
Office. 






















FLOORS. 


K.3 type of centerless floor tubes which dovetail 
with the concrete, reinforcing rods are inserted 


between the tubes giving abnormal resistance to 


shock and sudden loads. 


FIREPROOF PARTITIONS. 


Plaster slabs provide quick and easily erected 
partition with abnormal resistance to fire. A panel 
of slabs tested by B.F.P.C. for 1: hours to 2,250°F. 
Panel remained intact and fire did not pass through 


the partition. 


TRENCH REVETMENTS. 


Trench lining frames and slabs made to approved 


Home Office designs. Prompt deliveries effected. 





J. A. KING AND COMPANY LIMITED 
181 QUEEN VICTORIA STREET,, LONDON, E.C.4 


Telephone: CENTRAL 5866 (6 lines T . 
Branches: BRISTOL * LEEDS e SHEFFi@ 


i 


ams: KINOVIQUE, CENT, LONDON 
* GLASGOW 













All communications respecting advertisements should be addressed to the General Manager, ‘The Builder” Ltd., 4, Catherine St., Aldwych, London, W.C.2 
London, England; Printed by THE Press PRINTERS LTD., 93, Long Acre, W.C.2, and published by THE BuILDER LIMITED, at 4, Catherine-st., Aldwych, W.C.2—March 24, 1939 
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Illustration by. courtesy of CITY OF LONDON ELECTRIC LIGHTING CO, LTD 

By BIG SEN". STEEL. SCAFFOLDING. 
PROTECTION OF FACTORIES, EMPLOYEES & MACHINERY, 
TRENCH PRESERVATION, 7 



































































We 
BASEMENT SHORING. ( 
Blast Proof Shelters, Decontamination Clothing Racks, | <=} 
Protectional Roofs, Camouflaging, Underground Hut Ti 
Reinforcement, Blast Proof Curtaining, Stretcher Racks, | 
Key Men’s Armoured Refuges, Sandbag Grilles, Safety i ! , 
: 7 | a) i yi) | 
Barriers and Handrailing. i| PaaS A 
ik r | 
A—e a J — 
SHORES as supplied to 
ox le Sche Mes al vailab le lo sul your need. HAMMERSMITH BOROUGH COUNCIL 
e) : TELEPHONE REGENT 1157 
_ imo e REGENT STREET, LONDON, W. Ne 
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HAYWARDS A.R.P. sTEEL DOOR 














| GAS. SPLINTER 
~~ & BIAST PROOF 


1 











DESIGNED TO MEET ALL REQUIREMENTS 


Also 


GAS-TIGHT EMERGENCY 
COVERS FOR’ SHELTERS 


GAS-PROOF WINDOWS 


FERRO CONCRETE LIGHTS 
Src. 











GAS-TIGHT EMERGENCY 
COVER FOR SHELTERS 


i, “ 


¥ 
x 


Section on ling B-B 























CONSULT HAYWARDS also for any of 
the following purpose-made products 
“Reform” Lanterns, Skylights and Putty- 
less Roof Glazing, Pavement Lights anc 
Stallboards, Steel Stairs, Metal Windows, 
Collapsible Gates, Ventilators, Architec- 


Many years’ experience in the specialised pro- 
duction of Steel Fireproof Doors of both pivoted 
and sliding types, and up to the very largest sizes 
as supplied to the Air Ministry, enables Haywards 
to offer the best technical service in the supply 
of present-day A.R.P. types. Their wide experi- 
ence is further available in the construction of 


other A.R.P. auxiliaries, as mentioned above. 


HAYWARDS LTD. 


UNICN STREET, BORO’, LONDON, S.E.1 


Telephone: WATerloo 6035-6039 





. 
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To ensure continuity of essential services in spite of 
mains failure, every big organisation, Local Authority, Hospital, Bank, 
Cinema, Block of Offices or Flats, should have a_ standby plant. : 
You are invited to make use of R. A. Lister & Co., Ltd., Air Raids 
Precaution Department, who will be pleased to assist you in solving 


your standby generating plant problems. 











Two14h.p. Lister 
DIESEL engines 
coupled to 7.5 
k.w., 210 volt 
D.C. generators 
installed in a 


London Bank. 


The Oil Engine 





SEND FOR A COPY OF et ae 
OUR ARP. BOOKLET ; The engine room of a Lister installation 


in a block of modern flats as seen from the 
opening of the gas-proof door. 











Write or, telephone your enquiries to:— 


A.R.P. DEPARTMENT, 
R. A. bee ER & CO. LTD. 
DURSLEY, 


IMPERIAL HOUSE, 
IS, KINGSWAY, W.C. 2. GLOUCESTERSHIRE. 
Temple Bar 968I. Dursley 177 
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CONCRETE SHELTERS 


made WATERPROOF and GASPROOF 


Sealocrete Corrugated 
Bitumised Tongueing 
British Patent. 














Illustration of Sealocrete 
Tongueing in use a 
floor to wall joint 





between 2 lifts of —— 





—even against MUSTARD GAS 


% Sealocrete also accelerates the con- 
struction of concrete shelters, and 
reduces the cost of decontamination. All 
interested in A.R.P. shelters should write 
for full particulars of this important 


process. Fully tested. 


SEALOCRETE 


SEALOCRETE PRODUCTS LTD., ATLANTIC WORKS, MACBETH ST., HAMMERSMITH, W.6 


Phone: RIVerside 2686/7. 


Grams: “Exploiture, London.” 











CAMOUFLAGE 


WE HAVE 


SPEND WISELY 


THE RIGHT IDEAS AND 


EQUIPMENT FOR CARRYING OUT ALL TYPES 


MAY WE CALL AND 
SHOW YOU MODELS? 


PHONE MACAULAY 2455 (THREE LINES) IMMEDIATELY 





CLARK & FENN, LTD. 


CHARLOTTE ROW, NORTH STREET, CLAPHAM, S.W.4. 
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LONDON FERRO-CONCRETE C€® Lo. 


FOR THE DESIGN AND CONSTRUCTION OF 
ALL CLASSES or A.R.P. WORK 


Strutting and protection of existing 
buildings and basements. 


Trenches and First-Aid posts. 


Adaptation and construction in existing 
factories to suit factory conditions 
and with minimum inconvenience to 
business. 


Deep Communal Shelters, new Base- 
ments and Strong Rooms. 


Whenever possible we arrange the 
planning so that the A.R.P. work can 
be used for normal business purposes. 


We design and carry out the whole 
of the work and will be pleased to 
prepare schemes and submit prices. 


Enquiries will receive immediate 
attention, and we can undertake any 
of these works at the shortest notice. 


Advice given on A.R.P. in new buildings. 





LONDON FERRO-CONCRETE C°... 


9 TUFTON STREET, WESTMINSTER, S.W.1 


Telephone: ABBEY 5582 Telegrams: Reinforced, Sowest, London 
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—~« Civil Defence 
ve SELF-SENTERING 


In accordance with conditions laid down by the Home Office. 
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Standard Shelter, 30’ 0” x 7’ 0” x 6’ 6” high, to hold 50 persons. 


the “Right” reinforcement for Concrete 


AIR RAID SHELTERS & TRENCHES 


Note the following points: ~ 


No heavy sections to handle — Self-Sentering is light and easy to place 
in position. 


No close boarded shuttering required — Self-Sentering needs temporary 
supports only. 


No curving to be done — Self-Sentering sheets are sent to the site 
curved to the required radius. 


No waste of time or money — Self-Sentering gives a speedy and economical 
job. 


LET US QUOTE FOR THE REINFORCEMENT COMPLETE. 


SELF-SENTERING EXPANDED METAL CO. LTD. 


Telephone: Central 2210/1226. 38/39, QUEEN STREET, LONDON, E.C.4. Telegrams: Seltrussit, London. 
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A.R.P. SHELTERS AT ETON COLLEGE 


Designed by Mr.G. R. Falkiner Nutiall, 
A,M.Inst.C.E. 










See pages xxiii and xxiv of this 
Supplement for illustrations and 
description of these Shelters. 


Left :— 
FOUNDATION SHOWING 
REINFORCED STEEL 









Right ~ ia 
INTERIOR COMPLETED. 


Below :— 


EXTERIOR COMPLETED 





JOHN DEVERILL LTD. 
UNDERTAKE 
THE CONSTRUCTION 
OF ALL TYPES OF 
A.R.P. SHELTERS 
TO HOME OFFICE 
REQUIREMENTS. 






ee 





tbided GENERAL CONTRACTORS ___ sits" 


JOHN DEVERILL LTD. 


HIGH STREET - SLOUGH ~- BUCKS (she c?“dioucn) 
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SEWAGE PUMPING STATION AT SIDCUP, KENT 


4 Motor-driven pump 
to relieve subsoil 
water pressure 


Suction pipe 
of pump 


CONTRACTORS: 
Sump ——+ ‘ (<A iy | MESSRS. G. PERCY TRENTHAM, LTD, 
. : - . LONDON. 


Clear space Bret 
between outside 
& 
shuttering and 2 
planking to ab 
excavation 





ABOVE: THE COMPLETED CHAMBERS. 


HIS is a typical example of an underground chamber in flooded 
ground, made watertight by the inclusion, in the concrete, of 
‘PUDLO’ Brand cement waterproofing powder. In all work of this 
nature—whether it be the formation of basements, machinery. pits 
or air raid shelters—the structure should be a monolith of water- 
proofed concrete, of sufficient dead weight to counterbalance the 
upward thrust of the water it displaces; the reinforcement should 
be specially designed for the work it has to do, and careful 
attention paid to the disposition and forms of the construction 
joints. Ask for a copy of Specification 5A, which was worked 
to in this case. 


RIGHT: 
A CONSTRUCTION DETAIL. 


‘PUDLO’ 


BRAND 
CEMENT WATERPROOFER 





KERNER-GREENWOOD & COMPANY, LIMITED 
ST. ANN’S KING’S LYNN 


Sole Proprietors and Manufacturers. OP. St. 


The word ‘RUDLO’ is the Registered Trade Brand of Kemer-Greenwood & Co., Ltd., by whom all articles bearing that Brand are manufactured or guaranteed. 
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Air Raid Shelters: A Digest of the 


Government's 


General Requirements : 


Requirements 


Construction of 


Shelter Accommodation : Types ot Shelter 


By Oscar A. Bayne, A.R.I.B.A., and R. Cotterell Butler, A.R.I.B.A. 


HE preparation of the Civil Defence Bill, and the 
issue of the draft of the provisional code of 
practice, together with booklets dealing with Surface 
Shelters and the strengthening of basements, marks a 
very definite stage in the development of the official 
A.R.P. policy. 

It is now clear that throughout the length and breadth 
of the country (with certain limited exceptions) shelters 
of a light type are to be built intended only to be blast- 
and splinter-resisting within certain limits. 

The development of this policy is not likely to decide 
finally the question of whether such shelters are 
adequate, for although the greater part of the work 
carried out under the Code will be under the direction 
of architects and engineers, the majority of them will 
remain disturbed in mind both professionally and per- 
sonally until a more satisfactory and technically defen- 
sible solution is adopted. 

The greater part of the shelter building work will be 
controlled precisely by the terms of the Code, owing to 
the influence of the financial provisions and the con- 
ditions under which the subsidy is granted; architects 
and engineers will, therefore, function mainly as inter- 
preters of the Code. The very great variety of con- 
ditions which are to be found—different existing build- 
ings—leaves a broad field for the exercise of discretion 
and judgment in the application of the terms of the 
Code. Some of these variations are outlined in the 


following pages. 


The level of protection. 


Before considering in detail the different types of 
shelter which have been officially adopted, it is important 
that the relative value of the shelters should be appre- 
ciated. 

Such shelters are very commonly called “ blast-proof,” 
a description which is itself inexact and definitely mis- 
leading. As the official publications state, the shelters 
have been designed to: 

a. Resist lateral penetration and blast only 
from 500 lbs. bombs, exploding at least 50 feet away. 


b. To resist penetration from above from only 
the smaller fragments from anti-aircraft shell, and 
from incendiary bombs of 2} lds. or lesa. 

There is no doubt that the shelters will give this 
amount of protection, but there is very great doubt 
that such protection is adequate. 

The shelters are neither blast-proof nor splinter-proof, 
but they do to a limited extent resist both blast and 
splinters, and to this extent must be regarded as a great 
deal better than nothing. 


GENERAL REQUIREMENTS 


I—LOCATION OF SHELTERS. 


Broadly speaking, shelters must be in one of the 
following four positions : 


a. External and above ground. 

b. External and below ground. 

c. Inside a building and above ground level. 
d. Inside a building and below ground level. 


(a) Location in relation to ground level. 


At the present time there is no very clear guide to 
the relative merits of above and below-ground shelters. 


“ Directions for the Erection of Domestic Surface 
Shelters,” deals, as the title implies, only with surface 
shelters, and no reference is made to the value or other- 
wise of sinking or partially sinking the shelters. The 
chapter on shelters outside buildings given in the draft 
Code implies throughout that sunken shelters should be 
used 


In this chapter the statement that shelter “ linings 
should be designed to withstand the earth pressures 
likely to exist on any particular site according to normal 
engineering principles,” implies that the protective 
value is obtained, not from the shell or lining, but 
entirely from the surrounding earth. 


In “ Air Raid Precautions for Government Con- 
tractors,” issued by the Admiralty, War Office, and Air 
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Ministry, in chapter III, 1 (d), sunken shelters are 
definitely favoured ; it is recommended that “the 
floor of the shelter should be 6 ft. deep below ground 
wherever feasible,’ and reference is made to “the 
extreme case of a shelter erected completely above 
ground.” 

In the “Pamphlet on Shelter from Air Attack ”’ 
(Home Office), it is stated that : “As a rule shelter 
below ground is best, as it provides protection 
against splinters and blast.” 

It will be seen that all these references are lacking in 
precision and that there is an almost complete absence 
of data on the effects of shock wave on sunken structures ; 
nevertheless it can be regarded as definite that sunken 
shelters have a greater protective value than similar 
shelters above ground, whether they are inside buildings 
or in the open. In practice the choice will frequently 
be decided by the cost factor. The extra cost of ex- 
cavation for external shelters and waterproofing where 
that is necessary, will be considerable. Whether equal 
protection could be given in an above-ground shelter 
for the same cost by building considerably thicker 
walls is a question which cannot be answered without 
more detailed information on the subject of the protec- 
tive values of various materials. 

While below-ground shelters are to be favoured wher- 
ever possible, there are a number of important factors 
which may affect their value and safety in individual 
cases. In the case of external shelters the liability to 
flooding must be taken into consideration in relation 
to local water mains, canals, rivers, reservoirs, and 
under ground streams. 

In the case of shelters in buildings the liability to 
ficoding must also be considered, and the proximity of 
boilers, supply tanks, gas hot water and steam supplies, 
chemical vats, heavy overhead machinery, _ tall 
chimneys, heavy or insecure overhead construction, and 
the degree of fire hazard, must be taken into considera- 


tion. 


(b) Location of external shelters in relation to 
buildings. 

Provided the structure of the shelter (in particular 
the roof) is strong enough to take the collapse of the 
neighbouring building, it is now regarded as an advantage 
to place external shelters close to the buildings they are 
intended to serve, because such shelters are more 
readily accessible. They should not, however, be placed 
close to very high buildings or near heavy overhead 
construction, water tanks, tall chimneys, or other heavy 
objects or pieces of construction likely to be dislcdged, 
and thrown down by the explosion. 

Care must also be taken to ensure that the entrances 
and emergency exit ways are adequately protected and 
so placed that they are unlikely to be blocked by fallen 
debris. The small shelters without baffle walls referred 
to in “ Directions for the Erection of Domestic Surface 
Shelters,” are intended to serve small domestic buildings 
and are therefore to be placed facing a wall of the build- 
ing, and not less than 6 ft. nor more than 15 ft. from it. 

Shelters of this kind but with baffle walls opposite 
the entrance do not depend upon neighbouring buildings 
for the protection of their entrances and they may, 
therefore, be placed in any position. 


1l.—SIZE OF SHELTERS AND SPACE 
ALLOWANCES. 


1. Small Shelters. 


The recommended sizes of surface shelters for domestic 
purposes are as follows :— 


Number of Persons. Size. 

_ er me ... 4 ft. 6 in. by 6 ft. 6 in. 
Re > nan a ... 4 ft. 6 in. by 8 ft. 6 in. 
dere ae ... 4ft. 6 in. by 10 ft. 6 in. 


IS ie ae ft. Cine bp? ft. 6 in. 


THE BUILDER 


Units of these sizes can be built together in double 
or quadruple sets. Shelters which do not accommodate 
more than 12 persons are required to have not less than 


3? sq. ft. per person. 


2. Larger Shelters. 


The space requirements given for larger shelters for 
commercial buildings with only natural ventilation 
“by way of the normal entrances and exits” are as 
follows :— 

Not less than 6 sq. ft. of floor area for every person 
in shelter. 

Not less than 50 cub. ft. capacity for every person 
in shelter. 

Not less than 35 sq. ft. of surface area of wails, 
floor and roof for every person in the shelter. 

These figures are also given in the Code of Practice, 
and it is stated that the capacity of the shelter must 
be calculated by that rule which allows the lesser 
number of persons. 


3. Trenches. 

‘* For trench or tunnel shelters wholly or partly below 
ground level, where the width of the trench or tunnel 
measured inside the lining does not exceed 7 ft. 6 in., 
and where there are openings to the air at either end of 
each bay or traverse, and where not more than 50 persons 
are accommodated in any one bay or traverse, or where 
the complete shelter does not accommodate more than 
12 persons, there shall be not less than 3? sq. ft. of floor 
area for every person in the shelter.” 


4. Ventilated Shelters. 
Ventilated shelters are not dealt with in the Code of 
Practice. 


Il.—LIMITS OF CAPACITY OF SHELTERS. 


Both the Code and the Memorandum on basement 
shelters require that ‘‘ In order to minimise the number 
of casualties likely to result from a direct hit, shelters 
should preferably be limited to parties of not more than 
50 persons. The distance between shelters should be 
not less than 25 ft. in any direction, and 40 to 50 ft. 
spacing is preferable where space permits.’ 

‘Where, owing to restriction of the site available, 
it is necessary to accommodate parties of more than 50 
persons, as in large basements, strong dividing walls 
should be provided between the parties. The maximum 
number in a party must be limited to 200, and the 
dividing walls should be provided under expert advice. 
As a working rule the dividing walls should be not less 
in thickness than twice the thickness of the floor over 
the shelter if made in reinforced concrete, nor less than 
three times the thickness of the floor over the shelter 
if made in brickwork or masonry. In no case may the 
dividing walls be less than 12 in. thick in reinforced 
concrete, nor less than 13} in. thick in brickwork or 
masonry.” | 

This paragraph implies that where the site conditions 
are restricted, not only may the number of persons in 
each party be increased, but the distance between shelters 
may be reduced or omitted. It may, however, be re- 
garded as better practice to reduce the space between 
shelters rather than increase the size of each party. 
For instance, in dealing with 800 people it would be 
better to have 16 shelters adjoining one another with 
50 persons in each, than to have four shelters each 
containing 200 persons and separated only by spaces 
equivalent to the space occupied by the extra walls in 
the fst case. 


IV.—ACCESS AND ENTRANCES. 


The official designs for small domestic shelters have 
an entrance and an emergency exit; for larger shelters 
the Code requires that ‘‘each shelter must have two 
entrances situated as far as possible from one another.” 
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TYPES OF GOVERNMENT SURFACE SHELTER FOR D@©MESTIC PURPOSES 
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The rule given for the width of entrances is “1 ft. 
width of opening for every 50 persons occupying the 
shelter, with a minimum of 2 ft. 6 in.” 

There is, of course, a distinction between entrances 
and emergency eXits. 

If more than one entrance is provided and they are 
spaced widely apart, well protected against the fall of 
debris, and if one of them discharges outside the probable 
debris area, then they may be regarded as adequate for 
emergency exits. If, however, such well-arranged and 
protected entrances cannot be provided, then one, 
preferably more, possible means of exit should be pro- 
vided for use in an emergency. Such emergency exits 
may take the form of :— 

a. Small panels or doors in the wall opening into small 
tunnel-ways or large pipes leading to manholes placed 
outside the debris area. 

b. In the case of basement shelters, panels or doors 
connecting with adjoining rooms or adjoining basements. 

c. Small sections of wall in lime or weak mortar and 
marked so that the section which could be pulled down 
or knocked out in an emergency is readily recognisable. 


V.—SANITARY ACCOMMODATION. 


“Sanitary accommodation should be provided close 
to, and if possible within, the shelter. One closet seat 
should be provided for 25 persons with subsidiary 
buckets and urinal facilities. The closet partitions 
should be carried right up to the ceiling of the shelter.” 


CONSTRUCTION OF SHELTER 
ACCOMMODATION 


I. LATERAL PROTECTION IN GENERAL. 


The standard of lateral protection laid down for 
factories and commercial buildings may be provided 
by :— 

a. Mild steel, not less than 14 in. thick. 

b. Solid brickwork or masonry not less than 13} in. 

thick. 

c. Reinforced concrete not less than 12 in. thick. 

d. Earth, sandbags, ballast, or broken stone not less 

than 2 ft. 6 in. thick. 
The directions for the erection of domestic surface 
shelters also permit walls 15 in. thick of mass concrete 
or concrete block. 


2. OVERHEAD PROTECTION IN GENERAL. 


The standard of overhead protection laid down may 
be provided by :— 
. Mild steel not less than } in. thick. 
- Concrete not less than 6 in. thick. 
Concrete of structural qualify not less than 4 in. 
thick. 
d. Brickwork or masonry arches, the arch ring being 
not less than 8} in. thick. 
e. Earth, sandbags, ballast or broken stone not less 
than 1 ft. 6 in. thick. 


3. EXTERNAL WALLS—ABOVE GROUND. 


The Code accepts as suitable “ 13} in. brick walls in 
cement mortar, hydraulic lime mortar, or cement-lime 
mortar. . .;” a particular mixture is, however, specified 
for domestic surface shelters as follows: “The mortar 
used for building the brickwork or concrete block 
masonry shall be composed of one part of Portland 
cement, one-tenth part lime putty or hydrated lime, 
and three parts of approved clean sand by volume.” 

This mixture may be taken as a standard mortar for 
all new work. 

The Code also allows reinforced concrete walls 12 in. 
thick of concrete of structural quality containing not 
less than 112 lb. of cement to 24 cub. ft. of coarse 


aggregate. 


of 


? 
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The concrete block or mass concrete walls 15 in. 
thick permitted for small domestic shelters are required 
to be composed of 112 Ib. of Portland cement to 2} t. 
34 cub. ft. of approved clean sand and 5 cub. ft. o! 
approved clean hard aggregate, the grading of which i. 
specified. 


4. EXTERNAL WALLS—BELOW GROUND. 


It having been laid down that the protection require: 
in a basement or sunken shelter is to be derived from th: 
surrounding earth, the type of wall required below groun:: 
is not defined. It can therefore be assumed that am 
existing basement or cellar wall in good condition i: 
adequate and need not be strengthened. 

Now walls for sunken shelters need, therefore, b: 
only of the thickness required for retaining wall purpose: 
—which must depend upon the depth of the wall, th: 
nature of the surrounding earth and the water level. 
In most normal work 13} in. brick or 9 in. brick with 
buttressing piers, if necessary, will be adequate, or 
concrete walls either mass or reinforced and of the usual! 
thickness. 


5. SHELTER ROOFS—EXTERNAL. 


The standard roof slab laid down for use over Domestic 
Surface Shelters is specified as follows :— 

“The roof shall consist of reinforced concrete 5 in. 
thick. It may be cast in situ or composed of precast 
reinforced sections of convenient size with rebated 
joints. . 

“The reinforcement shall consist of % in. mild steel 
rods spaced at 54 in. centres on the shorter span, and, 
in addition, in the case of the roof cast in situ, at 11 in. 
centres on the longer span. An alternative reinforce- 
ment, consisting of a steel fresh of equivalent value, will 
be equally satisfactory. 

“The reinforcement shall be placed 1 in. from the 
internal face of the roof.” 

If, however, such shelters are placed close to buildings 
of more than one storey, it is reasonable to assume that 
the roofs should be of greater strength owing to the 
danger of debris falling upon them. If the shelters are 
liable to receive falling debris, the roofs might be designed 
in accordance with the loadings laid down for shelters 
located inside buildings, as quoted below. 


6. SHELTER ROOFS—INTERNAL. 


The Code requires that the roofs of shelters located 
inside buildings should be capable of carrying the following 
superimposed loads in addition to the normal super- 
imposed and dead loads which the floor or roof would 
be designed to carry for normal purposes. For buildings 
in which loads are carried on load-bearing brickwork or 
masonry :— 

For two floors above .. 

For four floors above ... 300 Ib. per sq. ft. 

For more than four floors 400 Ib. per sq. ft. 

For buildings in which loads are carried on steel or rein- 
forced concrete frames :— 

200 Ib. per sq. ft. irrespective of the number of floors 

above. 


200 Ib. per sq. ft. 


TYPES OF SHELTER 
l.—TRENCHES AND TRENCH SYSTEMS. 


The Code lays it down that trench linings should be 
strong enough to serve as normal retaining walls, but 
need ‘ot be stronger. It also states that “suitable 
provision should be made for drainage and removal of 
water percolating from the ground, and drainage should 
be so arranged that surface water does not run into the 
trenches.” 

This suggests that it would be advisable to grade the 
floor of all trenches and sunken shelters to a small sump 
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SUNK SHELTERS RESEMBLING SURFACE TYPES A,B,C Dand E. 
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provided with a hand pump. Where the entrances are 
formed by long ramps without roofs above; a sump 
should be formed at the bottom of the ramp, or a step 
or kerb provided at the entrance to the shelter itself to 
prevent the entry of water which may accumulate at 
the bottom of the ramp. 

The ground surface should, of course, be graded so 
that surface water is thrown away from the trenches 
or their entrances. 

In many cases where the permanent water level is 
near the surface such measures would prove inadequate 
and waterproofed construction would be required. 

In concrete or brickwork the waterproofing would be 
of the type common in basement and cellar work, with 
linings of asphalt, bituminous sheeting or other water- 
proof material, or, in the case of concrete, with water- 
proofing in the concrete itself. 

The trench system of which a diagram is given in the 
Code is stated to be capable of accommodating 1,200 
persons per acre; it is therefore a system which requires 
36.3 sq. ft. of space per person. 

There will, no doubt, be very many cases where such 
generous space is not available. In spite of the recom- 
mendation contained in the Code that trenches or 
shelters should be placed at least 25 ft. apart, there 
does not seem to be any reason for not adopting the 
same arrangement for closely spaced trench shelters as 
is allowed by the Code for closely spaced shelters in 
buildings—“. . . Strong dividing walls should be pro- 
vided between the parties . . . as a working rule the 
dividing walls should be not less in thickness than twice 
the thickness of the floor over the shelter if made in 
reinforced concrete, nor less than three times the thick- 
ness of the floor over the shelter if made in brickwork 
or masonry. In no case may the dividing walls be less 
than 12 in. thick in reinforced concrete, nor less than 
13} in. thick in brickwork or masonry.” 


Il.—SMALL SHELTERS—ABOVE GROUND. 


The standard designs issued for domestic surface 
shelters are typical of all small surface shelters. 


’ The types which have no baffle wall screening the 
entrance have no doubt been designed for material 
economy; the baffle wall types should always be pre- 
ferred, and if possible they should be so placed that 
additional protection can be given by sand-bagging in 
an emergency. Care must, however, be taken to ensure 
that a roof is not sand-bagged unless it is sufficiently 
strong to carry the load. It would perhaps be advis- 
able to record on a small notice-board inside every 
shelter the reinforcement provided in the slab and the 
maximum sand-bag load which should be put upon it. 
This might form some check to enthusiastic sand- 
baggers in times of crisis. 


lIl.—SMALL SHELTERS—PARTIALLY BELOW 
GROUND. 


As has already been pointed out, it is not possible with 
available information to show by calculation the value 
of sinking shelters into the ground; there is, however, a 
fairly widespread conviction that advantage is to be 
obtained by doing so. 

In most cases, if this belief is strongly held, wholly 
sunk shelters will be provided, but where the problems 
of waterproofing are difficult, partially sunk sheltersmay 
be used. The cost of excavation is reduced by only 
partially sinking the shelter and the arrangement of 
entrances and emergency exits is simplified. A minor 
advantage of the partially sunk shelter over the wholly 
sunk type is that the emergency exits may be placed in 
the upper part of the walls as in the surface types. 

In wholly sunk shelters the problem is more difficult, 
and an emergency crawling way must be provided by a 
large pipe or small duct leading to a manhole. 
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IV.—SMALL SHELTERS—BELOW GROUND. 


Small shelters below ground are comparable in their 
requirements to trenches and trench systems; in dry 
ground provision should be made for collecting <nd 
removing water percolating through the walls «nd 
floor; in wet ground it would be advisable to wa‘er. 
proof the structure. 

Steep stairs or ladders are adequate in small shel’ers 
for few people, but ramps or stairways should be yro- 
vided if, say, more than 15 people are accommodate ‘1. 


V.—LARGER SHELTERS—BELOW GROUND. 


Although parties up to 200 in number are permitt:d, 
it is recommended that they should be limited to 50 
wherever possible; for this reason large shelters will tend 
to become merely multiple combinations of a standard 
50-person shelter, the dividing walls being of the strength 
laid down and referred to under “ Trenches and Trench 


' System.” 


Fifty-person shelters, because they are conveniently 
arranged as a long rectangle, with entrances at each 
end, tend to become almost the same as the com- 
ponents of a trench system, but with the difference 
that adequate entrances can be arranged more readily. 

The requirements for the construction of the walls 
and roofs, the drainage and waterproofing, and the 
space requirements, are the same as for the other types 
of shelters already outlined. 


VI.—TRENCHES IN BUILDINGS. 


Shelters or trench systems built under the ground 
floor of non-basement buildings are particularly re- 
commended in the Code, but the buildings above should 
be well constructed and preferably of framed con- 
struction; the fire hazard must be low, and adequate 
emergency exits to the outside air (and outside the 
probable debris zone) must be provided. On new 
buildings, where the work of construction can be carried 
out in the open, the cost will be relatively low, but in 
existing buildings, where either the existing floor must 
be cut out or tunnelling adopted, the cost would be con- 
siderably higher. 

The roof over the shelters or trenches must be capable 
of carrying the loads laid down for the roofs of base- 
ment shelters in addition to any normal loads. 

In many cases where such shelters are constructed 
under existing buildings it will be both convenient and 
an advantage to build the trench or tunnel shelter 
entirely separate from the existing structure. The 
roof of the shelter is then independent of the floor 
above and may be designed either to take the debris 
loading laid down, or asa light slab, the floor above, if 
suitable, being strengthened to take the debris loading. 
The entrances to shelters of this kind will usually be 
arranged inside the building for easy access; they will 
not, therefore, form good emergency exits nor provide 
very effective natural ventilation. 

Separate emergency crawling ways should, therefore, 
be provided leading to the outside air, if possible beyond 
the debris zone, and it is preferable that they should 
lead to baffled exits rather than manhole covers. A 
crawling way open at the end, but protected by a bafile 
wall, will assist in providing natural ventilation for the 
shelter. 


Vil.—BASEMENT SHELTERS AND STRENGTH- 
ENED BASEMENTS. 


In considering the provision of shelters in basements, 
reference should be made to Air Raid Precautions 
Memorandum No. 10, “ Provision of Air Raid Shelters 
in Basements,” in which the standards of protection 
laid down are :— 

LATERAL PROTECTION—provided by the earth for 
portions below ground ; for portions above ground the 
requirements are as for surface shelters. 
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OVERHEAD PROTECTION—Slabs or brick arches as re- 
quired for other shelters, and if debris loading is to be 
expected, they must be capable of carrying the debris 
loads specified above, according to the type of structure 
over. 

The work required in preparing existing basement 
rooms as shelters consists mainly of strengthening or 
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propping the floor above, building up windows and doors 
or building baffle walls to screen them, and in some 
cases strengthening the walls. 

The following diagrams and tables, taken by permission 
from the Memorandum quoted above, indicate the 
en which are recommended for this class of 
work :— 
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FIG 1.—EXAMPLE OF TYPICAL BASEMENT STRENGTHENED WITH TIMBER FOR A DEBRIS LOAD OF 400 LB. PER SQ, FT. 
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FIG. la—DETAILS OF TIMBER STRENGTHENING. 
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APPENDIX IJ.—DImENSIONS OF TIMBER SUPPORTS TO BE USED IN 


The following tables will assist architects and builders in choosing 
timber for the strengthening of floors over air raid shelters. 

It has been assumed that most systems of strengthening will 
involve the use of close sheeting under the existing floor which, with 
timber, will take the form of heavy planks. The sheeting will be 
supported by beams with struts under, the struts resting on timber 
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STRENGTHENING FLOORS OVER SHELTERS. 


sole pieces. 


The dimensions of timbers are given in terms of their working 
span for three different debris loads and for two grades of timber. 
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The lower working stress of 800 lb. per sq. in. is appropriate for tlie 


common, carcassing class of European redwood and the higher 


working stress of 1,200 lb. per sq. in. represents a suitable value for 
timber equal to No. 1 Merchantable (UKAY) grade of Douglas fir 
Two arrangements of plank sheeting are given. 
for close sheeting and the other for 9in. wide planks spaced 3 in. 
apart. The latter arrangement has been used on some schemes, aid 
is convenient where there are pipe runs, etc., below the existing 


The one provides 


ceiling. The two arrangements are shown in Figures 1 and 2. 


TABLE I. 


9in. X 3 in. Plank Sheeting, Laid Flat and Closely Spaced. 


Dimensions of struts are given for four different heights of basemert 
ceiling above floor level. 





Clear span of sheet- 





Clear span of 


Sizes of struts (in.) for ceiling height above floor level = H. 










































































































































































Debris | ing = L (in.). Size of | beams = S (in.). 7 ft. 6 in. 8 ft. 6 in. 9 ft. 6 in. 10 ft. 6 in 
load beams oo 
Ib. /sq. ft. ¢ = 800 | f= 1200| (im). | f= 800 |f= 1200 |f= 800 |f= 1200 |f= 800 |f= 1200] f= 800 | f= 1200/f= 800 |f= 1200 
Ib. /sq. in.| 1b. /sq. in. 'b. ,sq. in.| Ib. /sq. in.|Ib. /sq. in. | Ib. /sq. in.|Ib. /sq. in. Ib. /sq. in. |'b. /sq. in. |Ib. /sq. in. | lb /sq. in. | lb. /sq. in, 
6 x 6 42 47 6x3/ 6x3} 6x4] 6x4| 6x4} 6x4] 6x4] 6x4 
200 83 102 <a ae 
6 x 9 63 m0. 6x4|/ 6x4} 6x4] 6x4] 6x4/| 6x4] 6x 5] 6x4 
6 x 6 39 42 6x3; 6x3; 6x4] 6x4| 6x4)} 6x 4|/ 6x4] 6x4 
300 68 83 ee 
6 x 9 58 64 6x4] 6x4} 6x 4/].6x 4] 6x 5|} 6x4] 6x 5] 6x4 
6 xX 6 35 39 6x4} 6x4] 6x4); 6x4] 6x4] 6x 4/ 6x4] 6x4 
400 59 72 SSA See 
6 x 9 53 59 6x 4| 6x4] 6x4] 6x4) @x56| 6x4] 6x 5] 6x5 
Nore.— f=working fibre stress of timver. , a A 
Slippers. Hardwood (oak, beech, birch, rock maple) slippers \ 
6in. X 18in. x 2 in. to’ distribute loads 
from struts to beams and sole pieces. 
H H 
Sole pieces. 6in. X 2 in. 
S L 
Cross Bracing. 3in. X 2 in. cut to fit and joined at intersection. /} 
° 2 = ~j 
TABLE II, 
9 in. X 4 in. Plank Sheeting. Laid Flat and Closely Spaced. 
Clear span of sheet- Clear span of Sizes of struts (in.) for ceiling height above floor level = H. 
Debris ing = L (in.). Size of | beams = S (in.). 7 ft. 6 in. 8 ft. 6 in. 9 ft. 6 in. 10 ft. 6 in. 
load beams 
Ib. /sq. ft. f = 800 | f= 1200] (in.). | f = 800 | f = 1200| f = 800 | f= 1200|f= 800 | f = 1200] f= 800 | f= 1200|f= 800 | f= 1200 
Ib. /sq. in.| Ib. /sq. in. Ib. /sq. in.| Ib. /sq. in.) Ib. /sq. in.| Ib. /sq. in.|Ib. /sq. in. |Ib. /sq. in.|Ib. /sq. in. |ib. /sq. in. |Ib /sq. in. [Ib. /sq. in. 
6 x 6 37 41 6x3i 6x2} @x4| @x 8] Bx 2] Ox 4] 6x4] Ox 4 
200 11] 96 
6 x 9 56 61 6x4) @x4} 6x4] 6x 41-6 x 5) 4x 21 @x 6 #4 
6 xX 6 34 37 ex4{ 6x3] 6x41 @x 21 Ox 4) Ox 41 Oxo OHO 
300 90 78 - bese 
6 x 9 50 56 6x4; 6x 4/6x5| 6x4! 6x5|} 6x4] 6x5] 6x 5 
6 x 6 31 35 6x4/ 6x3] 6x4] 6x4] 6x5] 6x4|] 6x5] 6x 5 
400 78 68 
6 x 9 47 52 6x4) 6x4] 6x 51 6x41 €x6)| 6x4] @©x8B] €xs& 















































Note.—f = working fibre stress of timber. 


Slippers. Hardwood (oak, beech, birch, rock maple) slippers 
6in. X 18 in. X 2 ir. to distribute loads 
from struts to beams and sole pieces. 


Sole pieces. 


Cin, X-2in: 


Cross bracing. 3 in. X 2 in. cut to fit and joined at intersection. 
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E TaBLE ITI. 
9 tn. X 3 in. Plank Sheeting, Laid Flat, with 3 in. Clear Space between Planks. 








































































































The following 1s a list of the items provided for the strutting of 
basements by steel :-— 

(1) Corrugated steel sheets, 14 B.G. finished black, with 5/5 in. 
corrugations, in lengths of 6 ft., 7 ft., or 8 ft. and in width 
2 ft. 4 in. 

(2) Rolled steel joists 4 in. <3 in. x 10 Ib. finished with one coat 
of red oxide or black bitumastic solution. 

(3) Struts, consisting of a head clip, a steel tube and a screw- 
jack base, the latter itself comprising a screw spindle 
riveted to a base plate and carrying a threaded bush. 

The parts and their relationship in situ are shown in Figures 2 
and 2a. 

Placing the Sheets. 

The corrugated steel sheets are to be placed in close contact with 
the existing ceiling joists, the corrugations and joists running parallel. 

The sheets are to be lapped at che edges where they meet, the 
minimum lateral lap being one corrugation, and the minimum 
longitudinal lap being 1 ft. 6 in. 

The longitudinal lap is to be so arranged that it is supported by a 
rolled steel joist, the centre line of which is not less than 9 in. distant 
from the end of either sheet. 

Placing the Joists. 

The rolled steel joists are to be placed at right angles to the 
direction of the floor joists, at a maximum spacing of 5 ft. from 
centre to centre, with a maximum distance of 1 ft. 6 in. between the 
side wall and the centre of the nearest joist, and are to be cut and 
pinned into the supporting walls a minimum of 44 in. at either end. 
Placing anw Erecting Struts. 

The struts shall be placed at not more than 5-ft. centres along 
each joist, and the distance between the side wall and the nearest 
line of struts shall not exceed 1 ft. 6 in. 

The struts are erected as follows -— 

The bush is located at the bottom of the screw-spindle, which, 
together with the attached base-plate, should then be placed in its 
proper position on the floor. The tube is placed over the spindle 
to rest upon the shoulders of the bush and adjusted at the top to 
engage the head clip by which it is affixed to the joist. Adjustment 
for height is made by turning the bush on the spindle and the adjust- 
ment should be such that the joist and tube are in direct contact 
without the tube exerting any material upward pressure. 

The strut should finally be checked to see that it is truly vertical 
and in overall height not greater than 9 ft. 

If the struts are not to be erected until the basement is needed for 
shelter, then the positions of head clips and bases should be clearly 
marked on the joist and floor, and the struts removed to suitable 


storage. - 

It may be desirable in some cases to mark the struts with references iia 
showing their location. fF Bs. a's 
Size of Building and Size of Basement. Ry 

Fae a 


The special steel strutting of the type here described is intended 
for use in the basements of the smaller type of houses with timber 
floors and not more than three storeys over the basement. The size 
of basements must be such that the maximum dimension parallel 
to the line of the rolled steel joist shall not exceed 13 ft., and the 
maximum dimension at right angles to the rolled steel joist shall not 
exceed 18 ft. 




















Clear span of sheet- idinennened Sizes of struts (in.) for ceiling height above floor level = H. 
et hiss Sind of + Deane > Bi) 7 ft. 6 in. 8 ft. 6 in. 9 ft. 6 in. 10 ft. 6 in. 
loat beams ; 
Ib. sq. ft.| f= 800 | f= 1200] (im). | f= 800 | f= 1200|/f = 800 | f= 1200| f = 800 | f= 1200] f = 800 | f= 1200| f = 800 | f= 1200 
lb. /sq. in.| Ib. /sq. in. Ib. /sq. in.| Ib. /sq. in.| Ib /sq. in.|Ib. /sq. in. |Ib. /sq. in. |Ib. /sq. in. |Ib. /sq. in. |Ib. /sq. in. | 1b /sq. in. |Ib. /sq. in. 
| . ‘ 6 x 6 45 52 6x3|6x3] 6x4] 6x4] 6x4] 6x4] 6x4] 6x4 
200 7 8 — 
6x 9 68 78 6 x 4 6x 4 6x 4 6x 4 6x 4 6x 4 ex's 6x 4 
: 6 x 6 41 46 6x3]|6x3] 6x4] 6x4] 6x4] 6x4] 6x4] 6x4 
) 59 7 
e 5679 61 69 6x 4 6x 4 6x 4 6x 4 6x 4 6x 4 6 x 5 6x 4 
- 6 x 6 39 43 6x4] 6x3] 6x4} 6x4|6x4| 6x4] 6x4] 6x4 
400 51 62 
6x 9 58 65 6x4| 6x4] 6x4] 6x4] 6x5] 6x4/°6x5| 6x65 
Norz.—f = working fibre stress of timber. mong 
| | 
Slippers. Hardwood (oak, beech, birch, rock maple) slippers pe r = = 
6in. X 18 in. x 2 in. to distribute loads 
from struts to beams and sole pieces. 
Sole pieces. 6in. X 2 in. 
H H 
Cross bracing. 3 in. X 2 in. cut to fit and joined at intersection. 
_ oS [=< 
APPENDIX [].—SpPrEctaL STEEL STRUTTING FOR BASEMENTS. /} 
List of Parts. pee a . + 
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FIG. 2.—DETAILS OF STEEL STRENGTHENING, 
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Such methods of strengthening and strutting may be 
adequate in small basements or basements which are 
divided into small rooms with solid walls. A variety 
of unknown factors must, however, affect the efficiency 
of such shelters, including the stability of the structure 
as a whole, the condition of the walls and floors and 
amount of bearing obtained by existing structural 
members. Where, therefore, the space is available 
and economy not the most important factor, it would be 
preferable and more effective to build within the base- 
ment a separate and free-standing shelter with the 
walls and roof independent of the main structure. 
Such a shelter would probably show a very great increase, 
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particularly in lateral protection. With regard to the 
general principle of separating shelter structures from 
those of the basements in which they are erected, 
although there is not at the moment any definite data 
available on the question of ‘insulation from shock wave, 
it is generally understood that the fact that only one 
face of the shelter (the floor) is in direct mechanical 
contact with the building or the surrounding earth 
would mean a very considerable increase in insulation. 
The walls might be 9 in. brickwork (or its equivalent) 
and if built away from the external basement walls 
would not be affected if the external walls were damaged. 
Large openings in the external walls would, of course, 

































Senha ape 
We 
HEAD CLIP -B- i! 
= ni : Square nut Teton flat, . 
tL. ; d Chip. 
ELEVATION: 
















































































PLAN: 
BASE °B- 
Re} 
2 
2 
Bs 
a) 4 
: 
8 
SECTION: es 
a Rerper“hus 
a i 
—|a 
PLAN 
2 
3 | 
j 








NOTE: Head cis 4.€° 5. and bases A.¢’B are alternatives. Either head clip can be used with ether base. 


FIG. 2A. DETAILS OF TUBULAR STEEL STRUTS (APPENDIX Il). 
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‘Colemanoid” No. 1 waterproofer 
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has proved itself over many years as a reliable liquid integral 
waterproofing compound which incidentally increases the 
compressive and tensile strength of the concrete in which it 
is incorporated. It can be used equally well in mass concrete 
or in rendering work. It is simple to use, being poured into 


the gauging water used to hydrate the concrete or mortar mix. 





“Ellicem” tenacious cement coating 


provides a permanent white hard surface direct on concrete, 
plaster or any other clean surface however smooth, whilst 
definitely reducing condensation. It will not dust, blister or 
flake off, but does provide a cheerful light reflecting surface 
at a very low cost. 


I shall be pleased to send you full details and costs, or, if 


preferred, will arrange for someone from my _ technical 


Gil WL 


The Adamite Company Ltd. Head Office: Manfield House, Strand, W.C.2 


Temple Bar 6233 


Divisional Offices: 42, Deansgate, Manchester, 3; 83, Colmore Row, Birmingham, 3. 


department to call and see you. 
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With reference to 
HOME OFFICE A.R.P. DEPARTMENT 
CIRCULAR No. 102/1939 TO LOCAL AUTHORITIES 


London Brick Company Ltd. have given an under- 
taking to the Home Office that there will be no 
increase in the standard price of ‘Phorpres’ Bricks 
delivered to site or station for A.R.P. purposes. 





PHORPRES 
(lour times pressed) 


This book of plans and information 
on Air Raid Shelters designed in 
accordance with Government Stand- 
ards has been issued for general 
circulation. Copies will gladly be sup- 





plied on application to Head Office. 





LONDON BRICK COMPANY LIMITED 


HEAD OFFICE: AFRICA HOUSE, KINGSWAY, W.C.2. TELEPHONE: HOLBORN 8282 
BIRMINGHAM DISTRICT OFFICE: PRUDENTIAL BLDGS., ST. PHILIP'S PLACE, BIRMINGHAM, 3. TEL: COLMORE 4142 
SHEFFIELD DELIVERY DEPOT: L.N.E.R. Goods Station, Tinsley. Attercliffe 41573. BRISTOL DEPOT: Ashley Hill Geods Depot (G.W.R.), Ashley Hill. Bristol 46572 
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require to be protected or built up as a protection against 


fragments. 


If sufficient head -room were not available in the 
existing basement it would in many cases be possible 
to sink the shelter itself sufficiently to enable its roof 
to be built separate from the floor above. 

The roof of the shelter would, owing to limitations of 
space, require to be built up of units since it would be 
difficult to carry out in situ concrete work. Roofs of 
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precast concrete, 


the purpose. 


baffles. 


basement shelters. 
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steel joists and steel sheeting or 
slabs, or of wood joists set close together, would serve 


The entrances to the shelter proper could be arranged 
so that the walls of the existing building served as 


The entrance ways and emergency exit ways would, 
of course, have to be provided and protected as for other 





A.R.P. SHELTERS, 
ETON COLLEGE 


By G. R. FALKINER NUTTALL, 
A.M. Inst.C.E. 


In December, 1938, at the request of 
the Headmaster, the writer, in col- 
laboration with Mr. Elliott Cooper, pre- 
pared a report on the A.R.P. measures of 
a structural nature, which we recom- 
mended Eton College to carry out. 

Our report was divided into two 
sections (a) Protection of Life, and (b) 
Protection of Buildings. This article 
will be restricted to the protection of 
life, as the work envisaged in the report 
is nearing completion and the means 
adopted are applicable elsewhere, where 
shelters have to be provided in localities 
which are subject to flooding. 


The General Scheme. 


Independent shelters were decided on 
as the buildings are of brick construction 
without framework and with one excep- 
tion had no basements which could be 
propped up to give protection against 
splinters and falling debris. The provision 
of protection against direct hits was ruled 
out as, in order to be economical, large 
shelters would have to be built, which 
would obviously be very costly to con- 
struct in waterlogged ground and not be 
as easy to reach as a large number of 
shelters of smaller size within easy reach 
of the houses. 

It was decided to provide: (1) Gas- 
tight doors (of steel) at the entrances of 
shelters, to give protection against blast 





VIEW SHOWING COMPLETED CONCRETE WORK, BEFORE THE EARTH- 
WORK COVERING WAS ADDED. 


and to avoid the necessity of using gas 
masks for short periods; (2) Natural 
Ventilation. This could be maintained 
by opening of door and vents through 
the roof. Mechanical ventilation was 
not ruled out if it was decided later that 
it would be necessary to use the shelters 
with doors and vents closed for long 
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PLAN AND SECTIONS 


OF A SHELTER. 


periods; (3) Air Lock Partitions, so that 
an air lock could be rapidly improvised 
if required; (4) An emergency exit 2 ft. 
diam. In peace-time this could be left 
open, giving additional natural ventila- 
tion; (5) Chemical Closets; (6) Electric 
Light; (7) 2 ft. earth covering, so that 
grass, bushes, etc., could be grown over 
them; (8) Protection against flood water 
rising 1 ft. above ground level; (9) Pro- 
tection against falling debris. 2 cwt. per 
sq. ft. normally and 4 cwt. per sq. ft. 
where the shelter is near a heavy build- 
ing; (10) Protection against splinters and 
blast (for earth-covered shelters, when 
earth is regarded as the means of pro- 
tection, the Home Office requirement is 
2 ft. 6 in. of earth for lateral protection. 
In accordance with the requirements of 
the Code, to form part of the Civil 
Defence Bill, the overhead protection 
required is 1 ft. 6in. of earth or 4 in. of 
concrete of structural quality. 

A number of schemes had been made 
to determine costs of shelters to meet the 
above requirements. If the door is to be 
adequately protected against blast the 
entrance represents a considerable part 
of the cost, and therefore for less than 
50 persons the cost per head rises 
appreciably. The average number of 
boys and staff per house was found to be 
60, and alternative schemes were con- 
sidered by the school authorities, one 
for a single shelter, as shown in the 
drawing reproduced, for a maximum of 
60 boys costing £5 per head, and the 
alternative slightly more expensive 
scheme, with entrance in middle, provid- 
ing+two compartments for 30 boys each. 





xxiv A-R.P. SUPPLEMENT 


Site considerations and cost favoured 
the first scheme and the work is now 
being carried out at approximately the 
estimated price, most of the shelters, of 
which there are 27, being built by Messrs. 
John Deverill, Ltd., of Slough. In addi- 
tion, there are two other shelters which 
have been incorporated in new buildings 
and have an alternative use in peace-time. 


The headmaster, the junior bursar, the 
manager of the school works dept., Mr. 
Skipp, spent a great deal of time with 
success in finding sites which were acces- 
sible and yet did not spoil the gardens. 
The housemasters were also very helpful 
in arriving at the best solution. 

{ will now turn to the more technical 
points in the design of the shelters shown 
in the drawing. The arched type of roof 
as used in the “Anderson Shelter” was 
adopted, the width being such that after 
placing benches along each side tables 
could be placed along the centre of the 
shelters so that the boys could carry on 
with their work if necessary. 


The floor area of the shelter is 40 ft. by 
7 ft. 3in. = 290 sq. ft. The floor space per 
person is just under 5 sq. ft. (The mini- 
mum permitted for a tunnel shelter by 
the Provisional Code is fixed at 33 sq. ft. 
per person.) The size of the shelter could 
have been smaller, as the width would 
permit three rows of persons being accom- 
modated in benches, but this would have 
been uncomfortable and would not have 
given any room for tables. 

The entrance was given special atten- 
tion and the door is well protected from 
blast, as the arrangement permits of the 
blast passing straight through the 
entrance opening, which is at right angles 
to the main shelter. The door is also 
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THE INTERIOR OF A SHELTER, ETON COLLEGE. 


reasonably well protected against splin- 
ters, which can only strike it at an angle. 
A threshold cross-piece 1 ft. above ground 
level was provided at the entrance to 
prevent flood water entering. This per- 
mitted the top of the entrance hood being 
kept below the top of the earth of the 
main shelter. Steps down to floor level 
are provided under the entrance hood, 
terminating in a sump covered with a 





A SHELTER UNDER CONSTRUCTION. THE FLOOR SLAB IS COMPLETED, 
AND THE REINFORCEMENT FOR WALLS IS BEGINNING TO RISE. 


teak grating. The sump will collect rain 
driving into the entrance and is also 
connected by drains (which can be 
plugged) to the air lock and shelter. 

A depth of floor level could have been 
chosen so that sufficient earth from the 
excavation could have been obtained to 
avoid bringing earth from the outside for 
the earth covering. As, however, the 
ground is subject to flooding and the 
shelter might get damaged and let water 
m, &@ maximum depth of 2 ft. 4 in. below 
maximum flood level was chosen for floor 
fevel—t.e., 1 ft. 4 in. below ground level. 
The lower part of the shelter, therefore, 
required to be designed as a tank 2 ft. 4 in. 
deep. Reinforced concrete was the obvious 
material to use, “‘ Tricosal ”’ being added. 

A 6ft. 4in. by 2ft. 6in. door, as can 
be seen in the drawing, works in well 
with a radius of 4 ft. for the upper part 
of the main shelter, which could be steel 
or reinforced concrete. Reinforced con- 
crete was selected in preference to steel, 
as there was practically no difference in 
cost and the concrete has the advantage 
of reducing maintenance charges to a 
minimum. Two coats of R.I.W. have been 
applied to the outside of the concrete. 

The reinforcement of the structure 
presents no unusual problem. 

In the original design for the curved 
part of shelter I had included for a 
reinforcement used in Germany for shel- 
ters, and which has been tested satis- 
factorily by the War Office. The rein- 
forcement was manufactured under the 
** Benzinger ” patent and is a mesh made 
up from wire-netting and bars, the cross 
section being a series of friangles 3 in. 
deep. This reinforcement gives very 
great security from scabbing of the con- 
crete on the inside when the shelter 
receives a blow on the outside. 

It was not possible to obtain sufficiently 
rapid supplies of this special reinforce- 
ment, and therefore, as an alternative, 
No. 6 “ Exmet” (14 in. mesh) reinforce- 
ment was used in addition to normal 
reinforcement. 

If this type of shelter is to be adopted 
on a large scale, steel shuttering should 
preferably be used, for which I have pre- 
pared designs and which, for the curved 
section, costs no more than £70, and can 
be got out of the emergency exit or 
entrance with ease. 
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Gas DEFENCE 
Air FILTRATION UNiITs 


Guarantee to maintain any shelter 
space absolutely free from poison 
gases and smokes of any kind, 
keeping it in a comfortable, 
livable condition for an un- 
limited period for any required 
number of persons. 

Infeliminating smoke the Carrier 
Air Filtration system removes 


one of the greatest causes of panic 





—a real danger in shelters. 


Already installed in Report -Centres, First Aid 
Posts, Control Rooms, Operating Theatres, 
Shelters, Telephone Exchanges, Buildings of 
H.M. Government, Colonial Governments, 
many Local Authorities, leading Railway 








Companies, Electric Supply Companies, Gas The Carrier Units have 

: . passed all official tests 
Companies, Banks, Insurance Companies, ack tiede: Gin Shine: Clee 
Office Blocks, Blocks of Flats, and so on. Certification Mark, 


Licence No. 1. 


(arrier fngineering (Ompany [td 


24 Buckingham Gate. London. 
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SAL-FERRICITE 
SPAIN 


DURING THE RECENT WAR 
SAL-FERRICITE WAS USED FOR THE 


‘WATERPROOFING OF MANY BOMB-PROOF SHELTERS 


SAL-FERRICITE WATERPROOFING LIQUIDS Nos. 1 and 2 WILL 

WATERPROOF UNDER ALL CONDITIONS. WE WILL ADVISE 

YOU AND SUPPLY FREE SUPERVISION OR CARRY OUT THE 
WORK UNDER GUARANTEE. 


SAL-FERRICITE CONSTRUCTIONS LTD., — wetarcunrs ease nor 

















TS, AANA ORD, SO SEITE rN 
PUTNEY 1301-2. OF PALMA MALLORCA, SPAIN. 
& CO. LTD. 


SPECIALLY DESIGNED 
PRECAST CONCRETE BLOCKS 


to meet Government requirements for 


AIR RAID SHELTERS 


Above or below ground. 


BASEMENTS REINFORCED FOR A.R.P. 


CROWN WORKS, ANDRE STREET, HACKNEY, LONDON, E.8 
Telephone: Clissold 0411-2 
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A CONCRETE PILL-BOX SHELTER, CHELSEA. 


A prtt-sox A.R.P. shelter, which gives 
protection against blast and splinters, is 
not unsightly and may ‘be used in normal 
times for a variety of purposes, has been 
designed by the Cement and Concrete 
Association. A large number of these 
shelters have already been erected. 

The foundations should rest in well- 
consolidated ground. On the drawing 
reproduced they are shown as a 6-in. 
slab incorporated with the floor, but they 
may be extended and deepened if re- 
quired. The concrete should be the 
equivalent of a 1: 2}: 4 mix. Ten per 
cent. of hydrated lime may be added to 
the cement before mixing. The maxi- 
mum size of coarse aggregate should be 
l}in. At the junction of the wall with 
the roof or floor and at any other hori- 


INTERIOR VIEW OF A DOUBLE CONCRETE 


ASSEMBLING THE STEEL FORMWORK. 





PILL-BOX SHELTER, BUILT TO ACCOMMODATE 


TWO FAMILIES 


zontal joints, a longitudinal groove 
should be formed in the concrete to pro- 
vide a key. Timber plugs 2in. by 1} in. 
dovetailed for fixing hooks, shelving, etc., 
should be set flush in walls 12 in. apart, 
9in. down from ceiling. Two tapered 
vent holes should be formed in the walls 
and in the positions shown in the draw- 
ing. The holes should be 4in. square 
on inner face, 7 in. square on outer face 
and each fitted with a concrete plug hawv- 
ing contact faces covered with plywood. 
The door should be lin. thick, ledged 
and hung to a 4in. by 3 in. timber frame 
set flush in the walls and secured by 
iron hold-fasts or bolts. A timber com- 
bined bench and locker should be fixed 
along one side of the shelter. Variations 
of this design are available. 





DUAL PURPOSE SHELTER TYPE A. 
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A SCHEME OF SHELTERS 


Where. space permits, a number of factories are 
relying upon trench shelters of pre-cast concrete 
arch sections, built up, jointed with cement, and 
then covered with earth. - Illustrations on this 
page show such a scheme and the method of 
construction and types of finish. The units are 
cast on the spot, steel shuttering being used. 





TRENCH SHELTER OF PRE-CAST CONCRETE 

ARCH SECTIONS UNDER CONSTRUCTION IN 

THE GROUNDS OF A LONDON FACTORY. 

VIEW SHOWS PRE-CAST SECTIONS, JOINTED 

TOGETHER WITH ae” AND EMERGENCY 
EXITS. 





TRENCH SHELTER OF PRE-CAST CONCRETE 
ARCH SECTIONS IN THE GROUNDS OF A 
LONDON FACTORY. VIEW SHOWS INTERIOR. 


FOR A LONDON 
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TRENCH SHELTER OF PRE-CAST CONCRETE 
ARCH SECTIONS UNDER CONSTRUCTION IN 
THE GROUNDS OF A LONDON FACTORY. 
LOWERING SECTIONS INTO POSITION — IN 
EXCAVATED TRENCH. 


ENTRANCE TO TRENCH SHELTER. SHELTER 
CONSTRUCTED WITH PRE-CAST CONCRETE 
ARCH SECTIONS, EARTH-COVERED. 


FACTORY 
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From practical tests carried out by the 
Home Office it has been proved 
beyond doubt that basement strengthening 
is the most efficient method of protection 


from air attack. 


Strengthen your basement with 


BURTONS 


adjustable A.R.P. props. 


Manufactured strictly in accordance with 
Home Office specification and as 
supplied to Home Office contracts. 





Manufacturers and patentees of Burton's 
Patent Double-Grip Tubular Steel Scaffolding. 


LONDON & MIDLAND 
STEEL SCAFFOLDING CO., LTD. 


IDDESLEIGH HOUSE, 
CAXTON STREET, LONDON, S.W11 


Telephone: Abbey 6483/4. Works: Old Hill, Staffs. 
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THE SANDELL ARP. DOOR 


PRO. PAT. No. 11344/38. 


SPECIFICATION 


Core. Solid framed and laminated of 
Canadian Western Red Cedar, to 
usual fire-resisting requirements. 


Gasket. Continuous band of 2° x 1! 
Dunlopillo, covered. with gasproof 
rubberised linen. 





Fastenings. Heavy refrigerator type. 























Extras. Thermite-proof panel or steel. | 
SECTIONS SHOWING APPLICATION AND TYPICAL sheet fitted to face. | Gas-proof 
CONSTRUCTIONAL DLTAILS OF THE DOOR AND FRAME. observation panel of double rein. 
, bry . It ho + am iH forced glass bedded in rubber, 
Ly | Size 6" x 6". Heavy gauge hinges 
“Collinge” type. 
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“DURASTELL: [AGL OPTIONAL 

(ON LITHLR SIOL) es, / 
\* THIS DOOR can be supplied in small sizes for 
DOOR SIZL A: : shelters and refuges, or in standard sizes for 
OVERALL FRAME -C: 31x 4! | | use in administrative buildings, hospitals, power 
OVERALL FRAME D> 4! x 4" houses, offices, etc., as well as in flats and 


PLAN THROUGH DOOR SHOWING STANDARD DOOR FRAME AND TREATMENT Of THE dwelling-houses. 
HANGING AND CLASHING LDCLS. 



































PRICES (according to type of face 


























iiaye mes 8anqles per door Head of openin ‘ : , 

Hling Se Ssicaios bor a : Mae and size), from 87/6, inclusive of 
2 |adjustment if concrele b. /} Mes fittings and frame. 

| \ soul of true ipl he At fy ‘ 

| _trome VI THE SANDELL A.R.P. DOOR IS BEING USED 

ATT Sz 7 GLIA AND SPECIFIED BY :— 








BARNET URBAN DISTRICT COUNCIL. 
CALDWELL, JOSEPH, LTD. 

CITY OF LONDON MENTAL HOSPITAL. 
CITY OF PORTSMOUTH. 

DIESPEKER & CO. LTD. 

FORD MOTOR COMPANY, LIMITED. 
FULHAM BOROUGH COUNCIL. 

GAS LIGHT & COKE COMPANY. 
GENERAL POST OFFICE. 

HOLBORN BOROUGH COUNCIL. 
tLFORD BOROUGH COUNCIL. 

LONDON CONCRETE CONSTRUCTION CO. 
MOWLEM, J., AND COMPANY LTD. 
REEDHAM ORPHANAGE. 

STENT PRECAST CONCRETE CO. LTD. 
WESTMINSTER CITY COUNCIL. 
WHITBREAD AND COMPANY. 
WORTHING BOROUGH COUNCIL. 
EtG... Eric. 
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fees LT Ky if Wood frame 
14" x3" be one Salalals Special sill in_ 
Bolts. |. | Mastic seal in joint oak or teak + 
VERTICAL SECTION THROUGH ‘UNIT: TYPL VERTICAL SECTION THROUGH DOOR & C0 LTD 
OF FRAME FOR USL ON FACE OF WALL SHOWING SPECIAL SHAPED HEAD & SILL ® a 
peo door [A | Se | MOULDING MANUFACTURERS 
Coe of cl Deducl from size of door Cd DAM 
pee! CAT OPENS | B Ya" 15/4 | ©: 4h ae ESTABLISHED FOR A CENTURY AND A QUARTER 
Size over-3"x4* frames. 1 Add lo size " aie . 1+ GB" x. 2' 97° 
) : —— tare e son — 101 Waterloo Rd., London, S.E.1 
Size over 4° x 4' frames. D pir i 1/9" ~Cliatx DIN%" 
: i { BBs. ; Asc PEES + TELEPHONE: THE BUNDING CENTERS 
7 r 4 3 - } 'e@) L, . ° " a | 1 7 
Be Over” ae irgmmes with | . | Add ere re) C EO W9%] | CD fet 
Size over 4" x 4" frames wih | ' Deducl feelaanaratelal fe) “D- % HO ra pee 
alternative 2 x 4° tf : 3/e" ; 610i x 1 II% e 











NOTE: Rebale for plastic seal or 


grouting can be provided at -a: -b or -c- . & BRANCHES 
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AIR RAID SHELTERS 


IN FRANCE 
By JEAN W. PARTRIDGE 


‘Inspector-General of Public 
Works in Paris*) 


{1 is possible and even easy to build shelters 
that will be proof against any kind or size 
of bomb, but in France, as everywhere, room, 
time and money would without any doubt be 
wanting to provide the population of the 
cities with so complete a protection against 
air raids. 

So one must expect to find in use many 
kinds of shelters affording various degrees 
of protection. Shelters can give complete or 
comparative safety against gas and high- 
explosive bombs. They can be proof against 
direct hits or only against splinters and the blast 
oi the exploding bomb. In every single case 
the degree of protection must be adequate 
to the needs. In France complete protection 
against bombs of at least 1 ton, with even 
some comfort, is considered to be necessary 
for headquarters, where the authorities in 
charge of air raid precautions will spend many 





*In a paper read before Air Raid Protection Institute. 
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Surface shelter with slanting roof. 
FIG. 1. ‘ 


hours, and vital telephone exchanges are also 
housed in such ‘‘ bomb-proof ”’ shelters. . 


Large Shelters. 

Large shelters accommodating 1,000 people 
or more are-also absolutely bomb-proof. The 
probability of a direct hit on such a shelter is 
naturally increased, owing to its size, and the 
consequences of the explosion of a bomb inside 
are too serious. Smaller shelters are usually 
proof against smaller bombs only, but, even 


Detonating slab 2 














Bomb proof shelters. 




















Foundations. underground 
shelter. 
FIG. 2. 
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Shored up basement shelter. 
FIG. 3. 


for shelters accommodating 30 to 50 people, 
protection against a 110-lb. bomb falling on 
the roof is considered to be a minimum. It 
has been decided that all shelters must afford 
at least protection against splinters, and, 
when they are situated under or near a 
building, that they must also be able to with- 
stand the fall of débris on top. 

Instead of withstanding the impact of the 
bomb, -it is possible to deflect it from a strong 
and slanting roof (45 deg., or even 60 deg.), 
or else to cause the bomb to explode before 
it can penetrate the shelter (Fig. 1). These 
devices are undoubtedly helpful, but, their 
action being uncertain and depending in a 
large measure on the type of fuse used on the 
bomb, the thickness of the roof slab of the 
shelter may not be much decreased, so that 
they are very seldom used. But if detonating 
slabs are seldom built over a shelter, shelters 
are, of course, frequently built as basements, 
so that the floors above act as burster slabs. 
But in any case the shelter proper must be 
very strongly built. In France the thickness 
of the roof to withstand the impact and 
explosion of a 110-lb. bomb is held to be: 
2 ft. 4in. of reinforced concrete; 3 ft. 3 in. .of 
concrete ; 4 ft. 1lin. of masonry ; or 16 ft. 5 in. 
of earth. 

The size of the bomb that can be stopped 
increases much faster than the thickness of 
the roof, so that to resist the impact and 
explosion of a 1-ton bomb the thickness is 
only 6ft. Tin. of reinforced concrete; 
9ft. 10in. of. concrete; 19ft. 8in. of 
masonry; and 65 ft. 7 in. of earth. 


These thicknesses are good only when 
applied in compact layers; it would, for 
instance, be wrong to add the resistance of a 
slab of concrete and ihe resistance of an over- 
laid layer of earth. This layer may, on the 
contrary, act like a wadding to increase the 
effect of the explosion on the slab and ‘so 
be more harmful than useful. For the same 
reason the side walls of an - underground 
shelter must be stronger than the roof slab 
itself and be 25 per cent. thicker. 

A bomb falling close to a shelter can wreak 
damage below the floor of the shelter. It is 
deemed necessary, therefore, to make the floor 
very strong, half as thick as the roof, or to 
extend the walls to a great depth, and some- 
times also to build a strong and wide 
detonating slab all round the shelter (Fig. 2). 


Strengthening of Basements. 

This mode of construction is the only one 
recognised in France as giving absolute pro- 
tection against bombs of a given size. For 
protection against splinters and the fall of 
debris, a vault or basement will be sufficient, 
provided that its roof is strong enough to 
support the weight and impact-of the house 
above. In such ‘a location the shelter will 
give much better protection. Although exact 
computations cannot well be made. it is con- 
sidered that the basements of three-storey 
houses, when the floors are shored up, will 
be proof against 110-lb. bombs. In Paris 
most houses are seven or eight storeys high, 
and their basements, whose ceilings are thick 
masonry arches or have been reinforced, are 
considered to be safe enough to shelter the 
population. 
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Fig. 4.. SLIDING DOOR IN PARIS UNDERGROUND. —__. 


There is no exact rule for computing the 
ure upon the basement roof caused by 
the fall of the upper storeys. For an eight- 
storey house, it is held to be equivalent to a 
static load of from 5 to 84 lb. per sq. in., 
according to the mode of construction and 
to the character of the occupancy. In Paris 
this static load is fixed at 7 lb. per sq. in. 
It can be borne by a wooden prop 7 in. in 
diameter for 11 sq. ft. of roof surface, the 
resistance of the roof itself being set at 
nought. Props are carefully braced both ways 
with cross beams, to prevent their upsetting 
(see Fig. 3). Sectional steel and reinforced 
concrete props are held to be better than 
wooden ones, as they do not increase the risk 
from fire, and wear better, but they are not 
so easily put up. The props support girders 
and rafters, and above this timbering a strong 
corrugated steel sheet. The space between 
this sheet and the roof is filled with sandbags 
to distribute the load. 

If the house is less than three storeys high, 
the added protection is of less value than the 
added risk from falling debris, so that it is 
better, if an open space is available, to build 
a shelter or dig trenches well away from 
buildings. 


Trenches. 

Air raid trenches in France are 2 ft. 8 in. 
wide and 5 ft. 11 in. deep, the excavated earth 
being heaped on both sides to a height of 
1 ft. 8 in. 

If the trench is to be left open, it is dug 
in a zigzag line, with not more than 14 ft. 
in a straight line, and will accommodate one 
person for every 1 ft. 8in. of length. It if 
recommended to provide the trenches with an 
overhead cover made of round timber, planks, 
boards of sheet-steel, and heap over it the 
excavated material. In that case the trench 
may be wider and will measure 6 ft. at the 
top and 4 ft. at the bottom, and may be dug 
straight with traverses every 20ft. It can 
then accommodate two rows of people—that 
is, two persons for every 1 ft. 8 in. of length. 
Stairs are provided at intervals of 10 to 
20 yards, for accessibility. 

The trenches must be revetted as soon as 
possible to prevent the walls caving in, and 
provided with lath grids, drains and soak- 
aways and with benches, so that people may 
sit down. 

All shelters, other than trenches, have 
many common characteristics. They must be 
accessible, and the width of the stairs leading 
down to a shelter housing 150 persons must 
be at least. 4 ft. An emergency exit is always 
provided, and one of the exits must be within 
easy reach of the street. The sewers of Paris 
are of large size, and it is easy to walk along 
in them. The sewer is connected to the house 
basement by a short gallery closed by a thin 
masonry wall through which pass the water, 


A VENTILATING AND AIR-FILTRATION 


PLANT. 





FIG. 5. 


(Note Bicycle Emerger.cy Drive.) 
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waste and telephone services. A safe conny. 
tion is often established between the shelte, 
and this gallery, so that people trapped ;, 
the shelter may escape or be rescued :! 
the sewers by breaking down this wall—, 
matter of a few minutes (see Fig. 6). 

Most gas-tight shelters are provide with 
a system of ventilation sucking outs:de air 
through two separate pipes. This air passe 
through a coarse filter to eliminate dusi, they 
through a special filter to eliminate ali traces 
of gas. If the shelter is absolutely air-tight 
or nearly so, used air is released through 4 
valve adjusted to a pressure of 5mun. of 
water. The ventilator is coupled direc: to an 
electric motor and can also be driven by hand 
or foot operation as a stand-by in case the 
current should fail ((see Fig. 5). 


Use of Underground Railway. 

Although basement shelters and trenches 
are the normal means of protection fcr the 
civilian population, large public shelters have 
also to be specially built where crowds are 
likely to gather, as, for instance, near rail- 
way stations, big markets and business dis. 
tricts, or where no safe basements or no room 
for trenches are to be found. Such shelters 
are absolutely bomb- and gas-proof, for the 
risk of having a bomb explode in a sielter 
housing several hundred or thousand people 
is too great to be run. They are, of course, 
few in numbers. 

Special mention must be made of the use 
of. underground railway tunnels as shelters, 
When the top of the tunnel is 25 to 60 it, 
underground, depending on the nature of the 
ground, it is bomb-proof and can be con- 
verted into a perfect shelter by making it gas- 
tight and providing easy access. Such a 
shelter has been made in the Paris Under- 
ground at the Station Place des Fétes to hold 
8,000 people. Overhead is a strata of marl 
70 ft. thick, giving 100 per cent. security. 
The tunnel can be closed on both sides by 
sliding doors, providing also emergency exits. 
Air is furnished by a ventilation and filtration 
plant at the rate of 10,000 cu. metres per 
hour. Air locks would slow down excessively 
the rate of entry of the public into the 
shelters. Six or seven sets of swinging doors 
are therefore placed along each of the corri- 
dors leading to the station, and, owing to the 
high pressure in the tunnel, they will effec- 
tively prevent the entry of gases (see Fig. 4). 

Special provision is being made to protect 
invalids, aged people and very young children, 
who cannot make use of respirators, against 
gas and splinters. For them special gas-tight 
basement shelters are being fitted in public 
buildings wherever possible. There will be 
about 5,000 of these shelters in Paris and 
1,500 in the suburbs. First-aid stations must 
also be installed in gas-tight, ventilated shel- 
ters, and their layout must be such as to 
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UNIT SHELTERS 
as illustrated are essential for 
(a) Defence wardens and officials. 
(b) Industrial“executives and keymen. 


IN-SITU CONCRETE 
of monolithic construction affords the best and most 
permanent medium of protection. 


STANDARDIZED CONSTRUCTION 






1S’ walls —-|s 























SECTION. 


Alternative \nrance of shelters as shown ensure speed of erection and 
pesRions, utmost economy. 
> = THE COST 
eee PROOF AGAINST of any number built complete will be submitted on receipt 


of your requirements. Alternatively we will quote for 
the design drawings and steel reinforcement only, the 
MEDIUM BOMBS actual erection being done by your own builder. 


AND HEAVY BLAST. @ We shall be pleased to collaborate with Architects and 
. Builders in the design of all types of reinforced con- 
crete and A.R.P. structures. 


THE LIVERSEDGE REINFORCED CONCRETE 
ENGINEERING COMPANY LIMITED, LONDON 


THE FIFLD HOUSE, IS BREAMS BUILDINGS, WORKS: 26 CANAL BANK, ALBANY ROAD, 
BHANGERY LANE, LONDON, E.C:4. CAMBERWELE, LONDON, S. Ea 
TEL HCLBORN 3718-6467 TEL RODNEY 4766 



































MANUFACTURERS 
OF COMPLEEE 


Gas Purification Plant + Shelter 


Ventilating Plant with Motor and 


Hand Driven Fans + Evacuation 
Valves + Air Trunking 


Complete Schemes Designed and Installed 


BROCHURE ON APPLICATION 


FRED‘ BRABY & C9 L' 


352-364, Euston Road, London, N.W.1 
and at Deptford, Liverpool, Bristol, Glasgow, etc. 
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"REINFORCED CONCRETE 


A-R'P 


We undertake the design of all classes of Reinforced 
Concrete structures in connection with A.R.P. 











INDENTED BAR & 


CONCRETE ENGINEERING CO., LTD. 


VINCENT HOUSE, VINCENT SQUARE, WESTMINSTER, S.W.1. 


Telegrams: “PATINBAR, SOWEST, LONDON.” 


Telephone: Victoria 1642 (3 lines). 


——————- 

















“STANDARD” 


AIR RAID SHELTERS 


Constructed of Galvanised Steel Corrugated 


Sheets with Tubular Steel Arch Supports. 


6' long x 5' wide x 6'-6" high £7.10.0 
9' long £10.10.0 11' 9" long £13.10.0 


Large Stocks held 
of Supplies for 


A.R.P. work 


Galvanised Corrugated Sheets 
Picks + Shovels Spades 
Digging Forks ~- Axes 
Crowbars Hurricane Lamps 
Chemical Closets 
~ Galvanised Wire Netting 
Reinforcing Rods 
Sanitary Appliances for 
Decontamination Centres 


STANDARD RANGE & FOUNDRY C°:L™. 


Phone: 2261 Watford 


WATFORD 


Grams: “Standard, Watford” 
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ccommodate wounded, burnt, suffocated, 


oi sed and contaminated people. 
~"\ law of April, 1935, has made air raid 
precautions compulsory in France. This law 
provides for public bodies and private persons 
to bear the cost’ of the shelters they need, 
while the State pays for the shelters neces- 
sary to its departments and for the public 
shelters. 

Commercial and industrial concerns with 
than 100, 200 or 500 people, as the case 


more 
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may be, banks, plants making armaments, 
and those who have been specially ordered to 
do so, must build shelters at their own cost. 
Nothing could be done by the authorities in 
private houses, but a new law dated Novem- 
ber 12, 1938, enables the Mayor to prescribe, 
even in private houses, that basements shall 
be consolidated, partitioned and connected 
with adjacent basements, and that materials 
for consolidation shall be stocked in basement 
rooms. 


AN OVERGROUND PUBLIC SHELTER 


Iy our Supplement No. 3 (included with 
ssue for March 24), we illustrated a de- 
sigi for an ‘‘overground bomb-proof air 
raid public shelter’? by Mr. H. Charles 
Erit, M.I.Mech.E., with Messrs. Bertram S. 
Hume and Raymond C, Erith, AA.R.I.B.A., 
as consulting architects. We have now re- 
ived some further drawings of the scheme, 
howing certain changes in the design, chief 
of which is the addition of space for sur- 
iding terraces of flats, with or without 
shops and garages on the ground level. 

in the course of an accompanying letter, 
Mr. H. Charles Erith writes as follows: ‘‘I 


our 


have pleasure in enclosing prints of my 
recent design for an overground bomb- 
proof shelter for 5,000 people, involving no 
excavation whatever, and costing only 


£25,000, viz., £5 per head. As the perspec- 
tive drawing shows, the 25-acre site permits 
the addition of 48 good shops (or garage 
accommodation for 400 motor-cars, all on 
ground level), with 96 good flats above, and 
as the top of the one-acre mound is used as a 
communal playground, this feature is very 
attractive to tenants; and in cases where the 
site involves the temporary displacement cf 
say, 50 small houses with 250 people, double 
that number can be rehoused on the same 
site in the 96 flats; and as the cost of the 
shops tnd flats will be roughly £80,000, and 
the net rental value about £8,000, such build- 
ings will be very attractive for building 
societies, as the work can be started anv 
time after the bomb-proof shelter is finished ; 
and the £25,000 shelter can easily be com- 
pleted in a single month from the date that 
the site is available 

‘‘ The 5,000 people on a 50-acre site can all 


reach the shelter within two minutes; there 
are four entrance-exits each 11 ft. wide, and 
the whole interior is electrically lit, and 
efficiently ventilated on the plenum system; 
and the working cost for the Diesel-electric 
set, for both lighting and power, is only 9d. 
per hour; a storage tank for one ton of Diesel 
oil is provided. 

‘“‘ This overground shelter includes four first- 
aid rooms, close to the four entrances: a 
kitchen, a store-room, besides the power-room 
and the control room, with telephone ex- 
change, for the responsible warden in charge. 


** Experience in Spain, where similar over- 
ground shelters were bored into hillsides from 
the ground level, and thus having the bomb- 
proofing earth cover already existing, showed 
that it is vital to have a warden in charge 
of every public shelter, and also to instruct 
the public which shelter to make for; these 
features assured the absence of confusion or 
panic. 

‘* While the overground shelter can easily 
be designed in smaller units than the one for 
5,000 persons which is shown on my plans, 
as, for instance, when the site available is 
less than 2$ acres, or when the shelter is for 
the exclusive use of employees in a factorv 
employing less than 5,000 workers, experience 
has shown that the unit size of 5,000 peonle 
resident in an area of 50 acres is excellent 
when they can all get safely inside within 
two minutes and remain on the ground level 
in safety and comfort until the raiders have 
passed, under the control of a single warden. 

** Experience in Spain showed that units 
for 1,000 to 3,000 were suitable where the 
shelter tunnels were 10 to 15 metres (viz., 
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33 ft: to 50 ft.) below the ground level, as 
this involved slow access by long staircases ; 
but in the overground shelter, with no stair- 
cases at all, access is very quick and easy, as 
it was with the hillside shelters in Spain. and 
as it is in the shelters for 10,000 workers of 
Austin Motors, Ltd., at Longbridge Works 
at Birmingham, where the tunnels are bored 
under an existing mound and thus no stairs 
were needed; in the latter case the total cost 
was only £25,000, viz., £2 10s. per head; 
and there is no objection to sheltering 10.000 
people in such cases, where they can all be 
safe in two minutes. 

‘‘In my original plan of the overground 
shelter [Z’he Builder, March 24] the bomb- 
proofing cover was shown as 50-ft. thick, 
viz., 15 metres, to correspond to the thickest 
earth cover used in Spain; but experience has 
proved that no aerial bombs make deep 
craters, and that the 20-ft. of solid earth cover 
shown in my present plans is ample. The 30-ft. 
mound of the 5,000 persons overground shel- 
ter corresponds to 50,000 cubic yards or 50,000 
tons of waste clay or other earth, which can 
be loaded into dumper-lorries at brickyards 
for only 24d. per ton, say £500; the haulage 
cost varies with the distance; the piling is 
done exactly as for piling sugar-beets, using 
portable ae Ati in pairs, working in 
tandem ; or alternatively, trestles and a single 
conveyor can be used, or tip-wagons hauled 
by an oil-loco; in all cases, the piling is very 
rapidly done, just as if building a railway 
embankment or a water-reservoir, and the 
slopes of the mound are grassed over, while 
the top is fenced in as a communal park or 
playground, as shown. 

“* No rights whatever are reserved, as I have 
freely communicated plans and full informa- 
tion of the overground shelters not only to 
the British Government and to our allies, 
but also to builders, to local authorities, and 
to the public generally, including numerous 
patriotic employers who are arranging to 
protect their workers at their own cost, al- 
though it is a well-known fact that all other 
weapons of national defence are paid for by 
the taxpayers, including the identical method 
of bomb-proofing by a mound of earth for 
property in the shape of petrol and other 
munitions of war. It is difficult, therefore,” 
to imagine why local authorities, employers 





OVERGROUND BOMB-PROOF PUBLIC SHELTER 
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FOR 5000 PEOPLE IN SG SEPARATE TUNNELS INTERCONNECTED BY THREE TRANSVERSE TUNNELS, 
40,000 SQFT INSIDE AREA ,ELECTRICALLY LIGHTED, AND MECHANICALLY VENTILATED ON THE PLENUM 
SYSTEM BY FANS CIRCULATING 1500,000 curr OF PURE AND FILTERED AIR PER HOUR. 

TUNNELS BUILT OF COMMON BRICKS WITH REINFORCED ROOF-ARCHES. 


>==——_ 










UNIVERSAL 
APPLICATION. 


SELF-CONTAINED 
WITH DIESEL~ELECTRIC 
LIGHTING & POWER SET. 
(wormne COST 9” FER wouR) 
CHEMICAL CLOSETS WITH 

OZONAIR PURIFIERS. 


NOTHING UNDERGROUND 
SO NO EXCAVATION. 


INSTANT ACCESS FROM ALL DIRECTIONS. 


OVERGROUND PUBLIC SHELTER FoR 5000 PEOPLE 
AT £5 PER HEAD, ONA 2% ACRE SITE, WHICH INCLUDES THE 
SPACE FOR TERRACES OF FLATS (WITH OR WITHOUT SHOPS OR GARAGES AS SHOWN) 
ON THE FOUR FRONTS OF THE GRASSED MOUND, COVERED WITH 

WASTE EARTH WHICH NO BOMBS CAN PENETRATE. 


ANY BUILDER CAN COMPLETE THE SHELTER IN A_ SINGLE MONTH AFTER THE SITE 1S CLEARED. 
FOUR FIRST AID ROOMS 


NO FEES PAYABLE AS 
THIS METHOD WAS FREELY 
GIVEN TO THE- NATION BY 
H.CHARLES ERITH, 

MI. MECH. E, 








TELEPHONE & CONTROL ROOM, KITCHEN, STORE ROOM , ETC, 





OVERGROUND BOMB-PROOF PUBLIC SHELTER: DIAGRAM SHOWING RELATION OF SIZE OF EACH 
SHELTER TO AREA SERVED BY IT. 


RECTANGLE, 1,524 rr. x 1,434 rv. 
DISTANCE FROM EXTREME BOUNDARY OF AREA SERVED BY 
EACH SHELTER TO SHELTER ITSEIF = 572 FT. = 191 yDs. 
LENGTH OF WARNING REQUIRED BY PERSONS ON EXTREME 
BOUNDARY OF AREA SERVED BY SHELTER, APPROX. 


2 MINUTES. 


AREA OF SITE OF SHELTER = 24 ACRES. 

NUMBER OF PERSONS DISPLACED = 250. 

NUMBER OF PERSONS ACCOMMODATED = 5,000. 

AREA SERVED BY EACH SHELTER AT THE RATE OF 250 
PERSONS TO. 24 ACRES = 50 ACRES. 

50 acres = 2,178,000 sq. FT., OR THE AREA OF A 
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and individual citizens should be burdened 
with the provision and expense of this vital 
weapon for saving human life, which is most 
urgently needed in the target areas for bomb- 
ing invaders, viz., the riverside and dockside 
areas where our war-workers are densely 
housed, but where the overground shelters 
could be completed very rapidly and cheaply 
and evacuation thus avoided, except for the 
schoolchildren and non-workers who should 
be evacuated to ease food supply. 

“In these riverside areas, it will gener- 
ally be nesessary to provide a concrete raft 
to carry the shelter on a wet soil; but this 
only adds about £1 per head to the £5 for 
the overground shelter as built on solid 
ground, jas in public parks, squares, and 
other open spaces on chalk or other solid 
soils. As there is no excavation, there can 
be-no flooding risk. 

“‘ The shelter problem has been enormously 
simplified since it became generally known 
that no-one has ever been gassed by gas 
bombs from a flying aeroplane; it is easy to 
make a dangerous concentration of poison gas 
by bonibs from a stationary gun or mortar, 
and therefore a soldier has a gas-mask; but it 
is impossible for gas bombs, dropped from a 
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great height by flying aeroplanes, to effect a 


dangerous concentration of poison gas; and. 


therefore anti-gas provisions are no longer 
proposed for shelters of any kind by the 
British Government. 

““In the same way, there is no analogy 
whatever between the costly fortress-construc- 
tion such as the Maginot or the Siegfried 
lines, which have to resist the concentrated 
fire of heavy artillery-from stationary guns, 
and the cheap bomb-proofing by a cover of 
waste earth, which totally defeats aerial 
bombing when human life is thus protected. 
Aerial bombs are dropped in great numbers, 
but indiscriminately and from a great height ; 
there is nothing like the concentrated shelling 
from stationary guns to contend with, and 
the craters made are very shallow; the aerial 
bombs destroy buildings and kill people mainly 
by the effect of horizontal blast over a wide 
radius per bomb, as direct hits are necessarily 
rare; but no case is known of an aerial bom 
in actual warfare penetrating a_ shelter 
covered by 20-ft. of earth, and thus it would 
be folly to waste time and money on shelters 
costing miore than the £5 per head which is 
assured with the overground bomb-proof 
shelter now illustrated.”’ 


CORRESPONDENCE 


_(While we are qlad to publish letters on profes- 
sional and other matters of interest to our readers. 
it must be understood that we do not necessazily 
endorse the remarks of correspondents. who will 
oblige us if they will express their views as briefiy 
as possible.) 


Air Raid Precautions: Experience in Spain. 
To tHe Eprtor or The Builder 


Sm,—As a construction engineer who has 
spent the last ten years in Spain, two years 
being in Palma Mallorca, Franco’s naval base 
during the civil war, I may claim to have 
had first-hand experience of structural A.R.P. 
under war conditions. I was appointed one 
of the chief technical air-raid wardens, was 
militarised, and worked in conjunction with 
Spanish, German and Italian experts. With- 
out fear of contradiction we made Palma the 
safest city in Europe for the civil population. 
In two years, from a state of panic, when 
factories, shops, gas and electricity works 
closed down, as the civil population and 
workpeople fled to the country and moun- 
tains, we arrived at perfect calm, with all 
classes of business carried on as_ usual. 
During the last air raid I was in, 17 tons of 
high-explosive bombs were dropped in the 
centre of a congested, narrow-streeted town, 
and although only four minutes’ warning 
was given, nobody was killed or injured. 
Many buildings were destroyed from direct 
hits and shock, ten horses were killed, and 
several cars destroyed, yet the population was 
safe in deep, well-constructed shelters. The 
population of Palma was 120,000 people. 


I was in more than 50 actual air raitls, 
and we learnt by experience; we held an 
‘* inquest ’’ on every bomb that was dropped 
in sizes ranging from one ton to 50]b. in 
weight. The 100-lb. and 250-lb. bombs which 
exploded on contact were the most prevalent 
used by the late Government, also by the 
Nationalists. The greater number of these 
dropped from 20,000 to 30,000ft. did more 
damage than one large one. We were well 
protected by anti-aircraft guns, modern aero- 
planes and German, Spanish and Italian 
battleships, which kept the invading planes 
so high that the town and civil population 
was the only objective. Therefore the mili- 
tary orders were ‘‘ Condemn every blast- and 
splinter-proof shelter, and give the most 
absolute protection from direct hits for 
bombs of 250 Ib.” 


Wherever possible, we built deep under- 
ground shelters at most of the street corners ; 
they were chiefly in the form of tunnels run- 
ning under the houses or paved streets; we 
never built them in the parks or open 
country. A 100-kilo bomb dropped on a 
paved street, say, of concrete, tarmac or 
asphalt, would explode on contact and make 


a hole only a few feet deep. It certainly de- 
stroyed buildings with blast and shock, but 
never reached the shelters. If dropped on to 
soft ground, such as gardens and fields, these 
bombs would make holes big enough to bury 
tramcars. -Therefore we used the streets or 
buildings as exploding mats, and by connect- 
ing up the tunnels we always had several 
safe exits for all who were in the shelters. 


Cellar protection in practically all cases 
was condemned after the first year of war- 
fare. Nobody who has had the actual ex- 
perience of getting people out of cellars when 
the buildings have been destroyed over them 
would recommend them; 48 hours to one 
week to clear the wreckage is normal prac- 
tice, and although the people are often safe 
when taken out, the shock effects are terrible. 
In my opinion, lining with steel the average 
English cellar where so much wood goes into 
the construction of the buildings would make 
them about as safe as sitting in the kitchen 
oven. 


I said we held an ‘“‘inquest’’ on every 
bomb which was dropped; we also carried 
out our own tests. For instance, down at 
the port where the Mediterranean sea is at 
constant level, we built above-ground shelters 
so that the loading and unloading of the 
ships could go on almost uninterrupted. We 
built one shelter, the walls of which were one 
yard thick of 5 to 1 concrete, reinforced with 
tram-rails, vertical and horizontal. When I 
told the chief of the naval base of our ex- 
perience in the Great War of people being 
killed only by shock we tested this one. We 
exploded a 100-kilo bomb one yard away 
from the shelter. The twenty sheep we put 
inside to prove the test were all killed by 
shock, transferred through the hard rein- 
forced concrete, although the shelter itself 
was only slightly damaged. We exploded 
another on the roof concrete, which was 
separated from the structure by a sand- 
cushion about 1ft. thick. Although this ex- 
plosion mat was badly damaged, the sheep 
inside the building were all uninjured. So 
shelters above ground were constructed in 
sandwiches of concrete and sand. Wherever 
possible, although the engineering difficulties 
were many—very often water—we built 
them, as I said before, 20 to 30 feet under- 
ground, with many ‘“‘staggered”’ entrances, 
using as our material concrete, brick, or 
sandstone. 


This I know—with a population which 
started in panic, though often hungry, de- 
veloped a high morale, which led to victory, 
because of well-constructed, deep, under- 
ground shelters, but not at £2 per head. 


Henry Frrsank, M.Inst.H.E. 
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THE USES OF PLYWOoQp 
FOR A.R.P. 


Tue adaptability of plywood for the py. 
poses of air raid precautions rests primarily 
on the fact that it is a rigid material ayajj. 
able in large surfaces. In its simple form 
one can say that in its direct application tg 
A.R.P. its use is limited to the con-tructigg 
of shutters for windows as a conven ent pro- 
tection against the effect of remote } ist. 

In Spain a familiar sight on wind: ws was 
that of crossed strips of gummed tape intend. 
ing to act as a cohesive. Plywood />r shui. 
tering was, however, established a: bein 
superior in resisting air disturbance, «nd the 
authorities in this country have «ccepted 
that plywood shuttering is a satisfactory pro. 
tection for windows outside the range of 
direct blast. 

It is, however, in its composite forms that | 
plywood has proved most useful for A.R.P, | 
The two primary uses of composite plywood | 
products are, firstly, for the construction of | 
decontamination centres and first-aid ciations; | 
and secondly, for localising and isolating the J 
effects of incendiary bombs. ; 

For decontamination stations it is essential | 
that, as far as possible, the walls “should 7 
be finished with smooth-faced impervious 
material which can be washed and decon- 7 
taminated.”” (A.R.P. Handbook o. 1) 7 
Metal-faced plywood has the advantages that 7 
it cannot be dented and can be used for con- 
structional work without any difficulty in 9 
fixing. It can be worked like wood and with | 
the same tools. Half-inch plywood faced 
with 28 gauge galvanised steel each side can 
be used to line the walls of any ground-floor 
room, having good ingress and egress. ina | 
very short space of time, by using stock-sized 
sheets size 72in. by 30in., which is the 
height recommended in the A.R.P. Handbook. 
Metal-faced plywood used in this way can be 
hosed down repeatedly without damage or 
deterioration. If necessary, floors and ceil- 
ings can be lined with this material. The | 
panels can be rendered waterproof by the 
sealing of all edges. 

The decontamination station itself can be 
partitioned by the use of metal-faced ply- 
wood into as many sections as considered 
desirable. A special use for which either the 
3 in or 4in. material is adapted is for lava- 
tories. Its advantage for this purpose is that 
the cubicles can be purchased in standard 
units from leading manufacturers and can be 
rapidly assembled wherever appropriate. 
Builders of evacuation camps, which in 
time of war may conceivably have to be migra- 
tory should the enemy decide that they offer 
good targets, will find that easily assembled 
metal-faced plywood cubicles are particularly 
well adapted to their needs. 











As protection against incendiary bombs, 
various forms of composite plywood boards 
have been evolved, but plywood faced with 
asbestos, together with certain forms of metal- 
faced plywood, are suitable. Tests made with 
an incendiary bomb burning at 3,000 deg. 
Centigrade have established that although the 
asbestos will be charred locally, the reverse 
side of the plywood will remain unscathed. 
A fire-resistant board of this kind is 4 
desirable protection for the suburban ‘ype 
of house, where an incendiary bomb fa!ling 
through the rafters is likely to ignite on an 
attic floor which can be reached only throwgh 
a trap door. It is a wise precaution to ine 
floors and rafters with a fire-resisting bo:rd, 
so that, in the event of a house surviving 4 
direct hit, a bomb may: burn itself out without 
communicating its effects to any other par’ 

In the case of large shelters it would no 
doubt be possible to combine the functio»al 
use of composite plywood products with th«ir 
decorative value, so that the troglodyte ex!> - 
ence we may have to face will have som» 
ameliorating circumstances. For exampi¢. 
plywood faced with Bakelite veneers offers < 
hard, washable, non-inflammable  suriac° 
whose attractiveness will be almost 4 
apparent in conditions of emergency as it is. 
in the easier conditions of civilian life. In 
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_| | AIR RAID SHELTERS 

va All employers of more than 50 persons within the scheduled 

+) oe areas will be required to provide shelter for their staff under 

= | new Government requirements. 

Was 

wi 

<1 REINFORCED 
1 CONCRETE 
7: | SPECIALISTS 
4 

ie | Air Raid Shelters constructed to Government 

al specification and prices quoted for carrying 

- out the work to conform with any particular 

a | site conditions. 

; ENQUIRIES FOR AIR RAID SHELTERS FROM ARCHITECTS, 

n | LOCAL AUTHORITIES, EMPLOYERS, ETC., SHOULD BE 

F ADDRESSED TO— 

: ATTOC BLOCKS LTD. * TOWNSEND HOUSE - GREYCOAT PLACE ~- LONDON -: S.W.1 
* Telephone: VIC. 9324 

a Midland Office: 174 Corporation Street, Birmingham, 4. Telephone: Birmingham Central 7858 
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|| ARP. STEEL DOORS 


. SINGLE OR DOUBLE HINGED 
WITH OR WITHOUT CENTRE BAR, 
ALSO SLIDING TYPE; DESIGNED 
TO GIVE PROTECTION AGAINST 
GAS, SPLINTERS & BLAST. 
MADE IN THICKNESSES FROM 4" TO #" 
& TO ANY SIZE. ALL STEEL FRAMING, 
RUBBER-SEALED, & CAULKINGS 
INCLUDED. ALSO MANHOLE COVERS, 
WATER. OR AIR VENT COVERS, CAT 
LADDERS FOR DEEP SHELTERS. 


MANUFACTURED BY 


CASTON 


& CO. LTD. 























TABARD STREET, LONDON, S.E.1 Hop 0613 (2 lines) 
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METAL-FACED PLYWOOD 
FOR A.R.P. 


is now being 
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used throughout the Country by 
Public Authorities as lining for 
DECONTAMINATION ROOMS, 
LAVATORIES IN ARP. SHELTERS 
AND SHOWER CUBICLES. 


INVICTUS  metal-faced plywood is non- 


corrosive, waterproof, vermin-proof, fire-resistant 
and can be washed for indefinite periods without 


deterioration. 


Archilecls borough engineer's and builders are invited fo communicate 
poith us for price sks and technical details 


BRITISH PLYWOOD MANUFACTURERS LITD., 


362, OLD STREET, LONDON, 
E.C.2. 


Telephone : BISHOPSGATE 2181. Telegrams: INVICTUPLY, FINSQUARE, LONDON. 
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:arcelona, many of the air-raid shelters were 
»amented in order that the morale of the 
iyilian population should not be shattered 
vy the complete abstraction of the_familiar 
things of civilian life. Plywood, which has 
in the past been associated chiefly with deco- 
ve veneers for the panelling of lounges 
ani furniture, may still usefully retain some 
of iis decorativeness when it is applied to 
the grimmer uses of air raid precautions. 


Maurice Epetman, B.A.(Cantab.). 


A.R.P. SCHEMES 


BiRMINGHAM.—Air raid shelters for 
2.06) employees are to be made for the G.E.C. 
Maznet Works at the disused Midland Brick 
Works, Garrison-street. 

5SLACKPOOL.—A.R.P. Committee report 
that the Borough Engineer and Surveyor be 
instructed to prepare an amended scheme 
for three decontamination stations. 

BRIGHTON. — A.R.P. Committee have 
approved the provision of a laundry for de- 
coutamination at the Hollingdean Depot, at 

estimated cost of £1,050, and have also 

proved a scheme for the erection of a 
first-aid station in Lewes-road, at an esti- 
mated cost of £975. 

BRISTOL.—C.C.’s A.R.P. plans include 
the erection of a £38,000 clinic at Southend 
Hospital, to be used as a casualty centre; 
and extension of the R.A.F. Volunteer 
Reserve Flying Centre at Bristol Airport. 

CAMBERWELL.—Messrs. R. Watts 
and Son, Ltd., propose to lay out shelters 
for their employees at the rear of their 
premises in Camberwell-road. 

CHELSEA.—B.C. are to provide perman- 


rat 


ent shelter trenches at Burton-court, 
Cadogan-gardens South and _ Paultons- 
square. 


CHELSEA.—The B.C. has placed a con- 
tract with Messrs. J. A. Dumayne and Co., 
Ltd., 1, Browning-street, 8.E.17, for struc- 
tural and other works at the town hall. 

CRAYFORD.—The Ministry of Health have 
approved in principle, subject to the sub- 
mission of plans and estimates, the erection 
of cleansing stations at Crayford, Burne- 
hurst and Slade Green. 

CROYDON.—The A.R.P. Committee have 
approved plans for providing air raid shelter 
at the Town Hall, estimated to cost £2,000, 
and have directed the scheme to be sub- 
mitted for approval and, subject thereto, for 
the work to be put in hand. 

DARTFORD. — T.C. has approved that 
permission be granted to Messrs. Vickers- 
Armstrong, Ltd., to erect four large air raid 
shelters at Powder Mill-lane on land owne 
by the Corporation which is at present in 
lease to the Dartford Sand and Gravel 
Pits, Ltd. 

DUDLEY.—T.C. proposes air raid shelters 
at Porter-street, King-street, and Netherton 
Market-place, for 3,000. Estimated cost, 
£30,000. 

EALING.—The tenders of Messrs. Anti- 
Bomb Constructions, Ltd., 28, Victoria-street, 
S.W.1, and Messrs. Ammon Hirst, have been 
accepted by T.C. for completion of trenches. 

EAST HAM.—The B.E. has submitted an 
estimate amounting to £24,070 for structural 
and other precautions at buildings to be 
used for casualty services. , 

EAST SUSSEX.—The C.C. have set aside 
the sum of £27,000 for A.R.P. work, includ- 
ing the sum of £15,000 for shelters and 
trenches, at 20 county schools. 

ESSEX. — The C.C. has been asked to 
accept the following recommendations of the 
A.R.P. Committee: Erection of building for 
storage purposes, Hornchurch (£1,380); 
estimated cost of headquarters and main 
control, Chigwell (£6,300); adaptations in 
connection with various properties totalling 
£471. 

FINSBURY.—It has been recommended 
that provision of an air raid shelter on the 
Busaco-street area be made at an estimated 
cost of £86,399. Messrs. Tecton, architects. 

FULHAM.—The A.R.P. Committee recom- 
mend that an expenditure of £37,162 be 
authorised for the marking out of sites and 
the erection of the steel shelters now in 
course of delivery, and that the supple- 
mental estimate submitted by the Finance 
Committee in the sum of £13,007, being the 

roportion of the expenditure to be borne 
the Council, be approved. 

GOSFORTH.—Erection of A.R.P. head- 
quarters for the U.D.C. Clifford Wyld, sur- 
veyor. T. Finlay, Gosforth. 
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“GREAT BRITAIN.—Work is soon to begin 

on the building of a network of hutment 
hospitals throughout the country for use in 
a national emergency. The hospitals will 
be built of wood.. As a beginning, two 
groups have been decided on for Man- 
chester, one at Baguley to hold 300 patients 
and another at Langho, near Clitheroe, to 
hold 200. 

HAILSHAM.—The R.D.C. have approved 
a scheme to extend the present A.R.P. 
headquarters, to include an A.R.P. report 
centre and have directed that the plans of 
the scheme, estimated to cost £5,000, should 
be submitted to the Home Office. 


HAYES AND HARLINGTON. — U.D.C. 
has instructed the engineer and surveyor to 
prepare specifications and invite tenders for 
a cleansing station at Minet-drive depot and 
a clothing decontamination building. 


HEBBURN-ON-TYNE.—The U.D.C. Sur- 
veyor, Mr. E. G. Lediard, is to prepare plan 
for air raid shelters. 

HENDON. — It has been recommended 
that the Borough Surveyor be instructed to 
prepare plans and estimates and advertise 
for tenders for the erection of three build- 
ings for A.R.P. purposes and that applica- 
tion be made to the Minister of Health for 
sanction to the borrowing of £29,000. Plans 
and estimates for the construction of 
trenches to accommodate up to 10 per cent. 
of the population of the borough have been 
forwarded to the Home Office. 

HETTON-LE-HOLE. — U.D.C. Surveyor 
(Mr. C. E. Butterworth) to prepare scheme 
for splinter-proof shelter for the Rainton 
Bridge Infectious Diseases Hospital. 

ISLINGTON. — The A.R.P. Committee 
seek approval of a scheme for the provision 
of public air raid shelter at the premises 
of the North London Drapery Stores, Seven 
Sisters-road, at an estimated cost of £16,090. 

JARROW-ON-TYNE. — T.C. is recom- 
mended to provide A.R.P. shelters in five 
areas to accommodate 2,100 people. 

KENSINGTON. — The tender of Messrs. 
J. P. Williams, Ltd., amounting to £525 
has been accepted by the B.C. for the strut- 
ting and strengthening of a basement at the 
Town Hall for A.R.P. purposes. The total 
cost of the scheme is £1,100. 

KENT.—With regard to provision for air 
raid protection in schools, the A.R.P. Com- 
mittee of the C.C. recommend that they be 
authorised tu proceed with the work of pro- 
viding protection for school children up to 
an expenditure not exceeding £75,000 for 
elementary education and £25,000 for higher 
education. 

LANCASTER.—Mr. F. Hill, City Engi- 
neer, has prepared plans for construction of 
public air raid shelter, estimated cost 


£5,000. . 

LEWES. — The E.C. have recommended 
that 430 yds. of A.R.P. trenches be provided 
at an estimated cost of £1,600. 

MIDDLESBROUGH. — T.C. is to spend 
£12,300 on the protection of the gas under- 
taking from air raids. 

NEWCASTLE.—_The Home Office has 
approved the scheme for the conversion of 
Victoria Tunnel into an A.R.P. shelter and 
has instructed the Watch (A.R.P.) Com- 
mittee to proceed at once with the construc- 
tion of 15 or 16 entrances to the tunnel. A 
revised scheme, estimated to cost £6,126, for 
protecting and strengthening the report 
centres at the East End and West End 
Police Stations, the A.R.P. Headquarters 
and the Central Police Station was approved 
subject to the consent of the Home Office. 

NEWCASTLE-ON-TYNE. — The C.C. in- 
tends to strengthen four A.R.P. head- 
quarters, at a cost of £6,126, and to erect 
concrete shelters in all places where steel 
shelters are not suitable. Mr. Percy Parr, 
Town Hall, is the City Engineer. 

NEWCASTLE-ON-TYNE. — The Watch 
Committee (A.R.P.) is to apply to the M.H. 
for sanction to borrow £28,100 for the con- 
struction of 15 entrances and the installa- 
tion of a lighting system in connection with 
the conversion of the Victoria Tunnel into 
an air raid shelter. 

OLD BROAD STREET.—Messrs. Samuel 
Montagu and Co. are to construct a rein- 
forced concrete sub-basement to be used as 
an air raid shelter; the architects are 
Messrs. W. Curtis Green, R.A., Son and 
Lloyd and the contract has been placed with 
Messrs. Charles R. Price, of Bishopsgate 
and Stoke Newington. 

POPLAR. — For providing blast- and 
splinter-proof accommodation at the Bow, 
Bromley, Northumberland Wharf and 
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Millwall depots, the B.C. has approved 
£8,411. First-aid posts are to be established 
at St. Andrew’s Hospital, Devons-road, and 
at Poplar Hospital, East India Dock-road, 
at £980. The Home Office has approved the 
plans of the works proposed at the Council’s 
report centres at the Poplar Town Hall and 
the old Council Offices, at £1,791. A scheme 
has been prepared for the report centre on 
the Isle of Dogs, which provides for the 
adaptation of a _ portion of Messrs. 
Maconochie’s premises. 

POPLAR. — Messrs..W. Lusty and Sons, 
Ltd., Bromley-by-Bow, E.3, are proposing 
to provide trenches to accommodate 900 
persons under their proposed new premises 
in Empson-street. The trenches will be 
available to the public. 

PORTSMOUTH.—The T.C. has approved 
the following schemes: Construction of 
14-in. brick wall to form blast-screen at St. 
Mary’s Hospital, £130; underground operat- 
‘ing theatre, £700; conversion of eight houses 
as first-aid posts; construction of trenches 
in schools, £2,375. 

ROTHERHAM.—T.C. 
tamination buildings at 


Depot. 

ST. PANCRAS.—It has been recom- 
mended to the B.C. that application be 
madé to the Home Office for grant towards 
the cost of construction of the basement 
portion of the new offices in Pratt-street to 
provide an air raid shelter. 

SHEFFIELD.—587 basements have been 
inspected for shelter accommodation and 
detailed surveys of 40 basements have been 
made. All basements to be used for shelter 
purposes will be strengthened and made 
gas-proof. Mr. R. Nicholas is the City 
Engineer. 

SOUTH SHIELDS.—T.C. is to provide 24 
A.R.P. wardens’ posts throughout the town, 
costing from £50 to £75 each. 

STOKE NEWINGTON.—The B.C. are to 
ask the Home Office to approve in principle 
a scheme for air raid shelters to cost 
£500,000. The scheme provides for deep 
shelters, principally in the form of tunnels. 

SUNDERLAND.—The A.R.P. Committee 
estimate that 22,310 concrete shelters will 
be needed, at a cost of £345,805. 

SUNDERLAND. — The Finance Com- 
mittee have approved the spending of 
£2,600 on A.R.P. cleansing stations. The 
Corporation are considering a scheme to 
construct covered-in trenches for 11,000 
people with reinforced concrete linings and 
coverings. r. J. E. Lewis is B.E. 

TUTBURY.—The R.D.C. have approved 
plans for 20 underground air raid shelters 
to house the employees of Pirelli’s, Ltd., 
Stretton. 

WANDSWORTH. — The A.R.P. have 
approved a report of the Acting Borough 
Engineer in respect of alterations to be 
carried out at the public baths for air raid 
purposes, at an estimated cost of £2,955. 
The tender of Messrs. Girlings Ferrocrete 
Co., at £2,902 has been accepted for trench 
linings in King George’s Park. It has been 
recommended that the following tenders be 
accepted: Messrs. J. Smithers—excavating 
and lining trenches, Garratt Green, Wands- 
worth Common and Clapham Common (two 
sites), at £1,154, £2,809, £1,215, and £1,846 
respectively; Messrs. Constable, Hart and 
Co.—excavating and lining trenches, Toot- 
ing-gardens and Tooting Graveney Common, 
at £1,098 and £1,079 respectively; Messrs. 
Galbraith Bros., Ltd.—excavating and lining 
trenches, Streatham Vale Park, Streatham 
Common North and Streatham Common 
South, at £1,372, £1.392, and £1,403 respec- 
tively; Messrs. London Concrete Construc- 
tion Co.—excavating and lining trenches, 
Tooting Bec Common, £4,110. It has been 
recommended that the contract of Messrs. 
E. H. Burgess, Ltd., be extended to cover 
the installation of the trench linings sup- 
plied by Messrs. Girlings Ferrocrete Co., for 
the trenches in King George’s Park. The 
Acting Borough Engineer has submitted 
proposals for tue protection of buildings at 
Putney Vale, Wandsworth, Streatham, and 
Putney Lower Common Cemeteries, at a cost 
of £850, and also proposals for protection of 
the public libraries, at a cost of £2,185; it 
is recommended that the proposed works be 
proceeded with. ’ 

WOOD GREEN.—The B.C. has decided, 
subject to the approval of the Middlesex C.C 
and the Home Office, to provide permanent 
and temporary accommodation for a main 
A.R.P. report centre and control head- 
quarters, at an estimated cost of £2,080. 
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TENT Concrete, Ltd. 


s 
TRENT Concrete, L 
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CASEBOURNE & CO. (1926 

CELLACTITE & BRITISH URALITE, LTD. 

IMPERIAL Chemical Industries, Ltd. 
FIREPROOF PARTITIONS. 

KING, J. A., & Co., Ld. 
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FIRE-RESISTANT FINISH ARP GRADE. 

NICHOLLS & Cl td. 

“‘ PIONEER ” CASEBOURNE, & CO. (1926), LTD. 
FIRE-RESISTING CONSTRUCTIONS & 

MATERIALS. 

DURASTEEL Roots, Ltd. 

HAYWARDs, 


FIRE-RESISTING PAINTS. 
FREEMAN JOS., SONS & CO., LTD. 
GRIFFITHS Bros. & ae? amen, Ltd. 
NICHOLLS & Clarke, 

FLAME-PROOFING SOLUTION. 
FREEMAN, JOS., SONS & CO., LTD. 
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JOHNSON. C. H. & Sons, Ltd. 
KEY MEN’S ARMOURED REF'JGES. 
BOOTH, John, & Sons (Bolton), utd. 
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DREADN HIT Fireproot Doors (1930), Ltd. 
STEEL Soatolaing Co., Ltd. 
LADDERS. 


DREW, CLARK & (00. 

LIFTING TACKLE. 
TANGYES, Ltd. 
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LISTER, R. A., & CO., LTD. 


PETTERS, " 
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LININGS (TO AIR RAID SHELTERS). 
ALEXAND Stone Co. 
BRISTOL Stone & Concrete Co. 
BRITISH Plywood Mfrs., Ltd. 


BROWN & Tawse, Ltd. 
CROFT Granite Brick & Concrete Co. 
FLEXO Se deme: — Ltd. 
KING, J. & Co., Ltd. 
LEWIS PBB vote’ Soy 
SHARP Jones & Co., Ltd. 
SPUN Concrete Ltd. 
WEBSTER, Davidson, & Co., Ltd. 
MANHOLE COVERS & FRAMES. 
BURN Bros. ne Ltd. 
CASTON & Co., 
FRASER & wits, itd. 
PAINT. 


FAIRFIELD PAINT CO., LTD. 
FREEMAN’S OBSCURO PAINT. 
GRIFFITHS Bros. & _ Fenner Ltd. 
NICHOLLS & Clarke, 
SILICATE PAINT CO. 
PARTITIONS (METAL FACED). 
BRITISH Plywood Mfrs., Ltd. 
FLEXO Plywood Industries, Ltd. 
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AIR CONDITIONING CORPN. Gare), LTD. 
TRUSSED Concrete Steel Ltd. 
PLYWOOD (METAL FACED). 
BRITISH Plywood Mfrs., 
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PORTABLE LIGHT METAL STRUCTURES. 
LIGHT STEEL SECTIONAL CONSTRUCTIONS, LTD. 
PROTECTIVE CLOTHING RACKS. 
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SCAFFOLDING. Great Britain), Ltd. 
STEEL rice a NG ky D. 
PROTE VE SHEE has. 


BRABY. FREDK & co, LTD 
CELLACTITE & BRITISH URALITE, LTD. 
DURASTEEL Roofs, Ltd. 
cae ITE, LTD. 
PLYBESTOS, Ltd. 
VENESTA, Ltd. 


PUMPS. 
AIR CONDITIONING CORPN. (JEFFREYS), LTD. 
LISTE R. 79 * L e 
TANGYES, Ltd. 
RACKS FOR GAS MASKS. 
CONSTRUCTORS, LTD. 
REINFORCED BRICKWORK. 
LONDON BRICK CO., LTD. 
REINFORCED CONCRETE DESIGN AND 
CONSTRUCTION. 
ATTOC BLOCKS, LTD. 
BRADFORD, F., & CO., LTD. 
DEVERILL, John, Ltd. 
GIRLING’S FERRO-CONCRETE 69., LTD 
INDENTED BAR & CONCRETE ENGINEERING C6. 
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NEWTO —, 
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ROLLED STRIP SHEETS AND BARS. 
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ROOM AND TRENCH STRUTTING. 
ACROW (Engineers), Ltd 
BOULTON Tubular 5. a Ltd. 
LONDON Ferro-Concrete Co.. Ltd. 
LONDON & a gg ov} Steel Scaffolding Co., Ltd. 
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SUAFFOLD ING ant Britain), Ltd. 
STEEL SCAFFOLDING CO., LTD. 

SOELLACTITE & BRITISH URALITE, LTD 
SEALING CEME x 
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DUCTILE Steele, Ltd. LTD. 
CIRLING'S FERRO-CONCRETE CO., LTD. 
IS Construction. 
LS VERSEDGE Reinforced Con. Eng. Co., Ltd. 


CONTINUATION OF THIS GUIDE, SEE PAGE xlii. 
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Elsworthy Ltd., Builders 


a PAROPA roor 


protects this Domestic Air Raid Shelter 
) against Incendiary Bombs and Gas 


This is a typical domestic Air Raid Shelter with the additional protection 
of a PAROPA Roof. For years PAROPA has been recognised as the 
most successful material for flat roofs, terraces and balconies — hard 
wearing, attractive and impervious to moisture. And now ifs particular 
qualities have been proved to be invaluable for A.R.P.; as a final 
protection to the roof of shelters it renders them proof against incendiary 
destruction and the effects of gas. 


It is important to remember that all roofs that look like PAROPA 
are not necessarily PAROPA. It is essential to specify “PAROPA 
laid by Frazzi Ltd.” 


Please get in touch with our Technical Department for full information. 


FRAZZI LIMITED . LENNOX HOUSE - NORFOLK STREET - STRAND - W’C°2: temple Bar 5371 


NORTHERN WORKS OFFICES : $0 ' S$AVILZE STREET ° SHEFFIELD 
Agents: Robert Kirk Ltd * Exchange Street © Belfast - J. & W. Henderson Ltd * 144 St. Vincent Street - Glasgow - C’2 
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SHELTERS—continued 
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SCAFFOLDING (Great Britain), 

SELF. SENTERING a METAL ‘CO., LTD. 
SHARP Jones & Co., Ltd 

SPUN Concrete Ltd. 

STANDARD Range & Foundry Co., Ltd, 
STEEL SCAFFOLDING CO., LTD. 

ait! Precast Concrete, Ltd. 

RENT Concrete, Ltd. 

TRIANCO, LTD. 

TRUSSED CONCRETE STEEL €0., LTD. 
UNIVERSAL FLOORS, LTD. 

WALLIS, G. E., & Sons, Ltd. 


WATES, Ltd. 
WEBSTER, pean & Co,, Ltd. 
WESTWOOD, & Co., Ltd. 


WILMOT, S. M., x Cé., L Dd. 
WRIGHT, SAMUEL, & C0. 9 
SHELTERS (QAS-TIGHT EMERGENCY 
LIDS FOR). 


pogo Bros. (I.ondon), Ltd. 
ASER £ — Ltd. 
HAYWARD: LTD. 
SHORIN 
ACROW (Engineers), Ltd. 
BOULTON Tubular nana ge Ltd. 
LONDON Ferro-Concrete Co., Ltd. 
LONDON & Midland Steel Siaftetiing Co., Ltd. 
MILLS Scaffold, Ltd. 
SCAFFOLDING (Great Ban), Ltd. 
STEEL on gg th co., a 
SHUTTERS (GAS-P ROOF 
aS ~ were CORPN. GEFFREYS), LTD. 


CELA CTITE & BRITISH URALITE, LTD. 
a Greenwood’s Ven- 
tilating Co., L 
SLATE ser DECONTAMINATION 
ii ONS). 
ASTIC ke Slate Compounds, Ltd. 
STEEL L. DOORS. 
patton 5, & _ 3  ——ee, LTD. 
TON & Co., Ltd. 
HAY WARDS, LTD. 
RONEO EQUIPMENT. 
SANKEY-SHELDON. 


STEEL FABRIC REINFORCEMENT. 

EXPANDED Metal Co., Ltd. 

JONES, T. C., & Co., Ltd. 

MESH Steel. 

ROM River Co., Ltd. 

SELF-Sentering "Expanded Lean Co., Ltd. 

STEEL (LIGHT SECTIONAL). 

LIGHT STEEL SECTIONAL CONSTRUCTIONS, LTD. 


STEEL OFFICE AND FACTORY EQUIP- 
MENT 


BRABY, Fredk., & Co., Ltd. 
MILNERS’ Safe Co., Ltd. 
RONEO EQUIPMENT. 
SANKEY-Sheldon. 
STEEL SCAFFOLDING FITTINGS. 
w ACROW (Engineers), Ltd. 
STEEL SCAFFOLDING CO., LTD. 
STEEL SHORING OF ROOMS FOR 
SHELTERS. 
ACROW (Engineers), Ltd. 
BOULTON Tubular Structures Ltd. 


LONDON & Midland Steel Scaffolding Co., Ltd. 


SCAFFOLDING (Great Britain), Ltd. 
STEEL SCAFFOLDING CO., LTD. 
ae STAIRCASES. 
RABY, Fredk., & Co., Ltd. 
STRUCTURAL STEELWORK. 
BOOTH, J., = ag gag re LTD. 


BR 

BRITISH ‘sTHELWoRK CRSSOCIATION. 

DUCTILE Steels, L 

GUEST, Keen, Baldwin’s Iron & Steel Co., Ltd. 
LEWIS Construction. 


TOWER LADDERS. 
DREW, CLARK & CO. 
TRENCH LINERS. 
ALEXANDRA Stone Co. 
BRABY, Fredk., & Co., Ltd. 
BRISTOL Stone & Concrete Co. 
CROFT Granite Brick & ete Co. 
ELLIS, JOHN, & SONS, LTD 
EXPANDED Metal Co Ltd. 
KING, J. A., & Co., L 
LEWIS PE a te ig 
SHARP, Jones & Co., Ltd. 


TRENCH LINERS—continued 
SPUN Concrete Ltd. 
STENT Precast Concrete, Ltd. 
RO owes Steel Co., Ltd. 
WALLIS, G. E., & SONS, LTD. 
WATES, Ltd. 
WEB: BSTER, Davidson & Co., L 
TRENCH REVETMENTS (Relator: 0d Pre 
cast Concrete z 
GIRLING’S FERRO- CONCRETE Cco., LTD. 
K » J. A., & Co., Ld. 
TRUSSED Concrete Steel Co., Ltd. 
WALLIS, G. E., & SONS, LTD 
WRIGHT, SAMUEL, & CO., LTD. 
TUBULAR SCAFFOLDING. 
BOULTON Tubular Structures, Ltd. 
LONDON & Midland Steel Scaffolding | Co., Ltd 
MILLS Scaffold, Ltd. ; 
SCAFFOLDING (Great, Britain), Ltd. 
STEEL SCAFFOLDING CO., LTD. 
beg hy ts nf PLANT FOR AIR RAID 
BRABY Frederick & Co., Ltd. 
CARRIER Engineering Co., Ltd. 
SUTCLIFFE, Speakman & Co., Ltd. 
WATERPROOFING. 
ADAMITE Co., Ltd., ‘‘ Colemanoid.’’ 
‘* ANTIGASPHALT ”’: Limmer & Trinidad Lake 
Asphalte Co., Ltd. 
OeaD ae Bitumen a a Ltd. 


A. & C 
EXCEL ASPHALTE CO., LTD. 
FREEMAN, JOS., SONS & CO., LTD. 
GRANGERSOL, Ltd 
Race Jno. (Stoel: -Crete), Ltd. 
KERNER-Greenwood Co., Ltd., ‘* Pudlo.” 





NEWTONITE, LTD. 
NICHOLLS & Clarke, Ltd. 
PERMANITE; Ltd. 


R.LW. Protective Fees Co., Ltd. 
RIGBY (London), 
SAL Ferricite Constructions Ltd, 
SEALOCRETE PRODUCTS, LTD. 
WINDOW PROTECTORS (STEEL). 
BRABY, Fredk., & Co. 
WINDOWS (GAS TIGHTS 
BRABY, Fredk., & Co., Ltd. 
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LAKE ASPHA LER. Gra. 
STEEL HOUSE, WESTMINSTER, S.W.1 








The Air Raid Precautions 
Department (Home Office) 
has accepted “‘Antigasphalt’”’ 
as a material which can be 
decontaminated satisfac- 
torily ; it can therefore be 
considered, from that stand- 
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Trianco Shelters provide quick- 
ly available protection for all 
types of communities and dis- 
tricts. Sectional construction 
enables accommodation to be 
arranged to suit requirements, 
and details can be supplied of 
suitable grouping of shelters 
for factories, hospitals, cinemas, = ; 
tenements, etc. Write for Billie SOS8888833333887 —_ || | ------4 | 
particulars or state require ieee ---- 7 
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EARTH COVERING FROM EXCAVATION 


————! 

















for Industrial, Municipal 


and 
Domestic installation. Reinforced 











etc., if required. 
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sanitary cabinet, gas check, air-conditioning equipment, 


TRENCH TYPE (to Home Office Approval) 





exit. 





For new or existing trench systems. Reinforced dense 
concrete sides and interlocking roof units. Special units 
supplied for 3and 4 way intersection and emergency 


TRIANCO LTD. (Dept. 2), 


Imber Court, E. Molesey, Surrey. 
Telephone: Emberbrook 3300 (4 lines). 
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SPACE FOR AN 
A-R-P SHELTER? 





THE PROBLEM OF CONSTRUCTING AN 
EFFICIENT SHELTER WHERE SPACE IS 
LIMITED CAN BE SOLVED BY AN EFFICIENT 
VENTILATION & FILTRATION PLANT... 








A ventilated shelter need be no more than one-fourth the 
size of an unventilated shelter, with corresponding reduction 
of constructional cost per person protected, and much 
reduced vulnerability to gas and high explosives. 


We are supplying suitable ventilation plants for all ARP. 
purposes, over a large range of sizes, from manually 
operated cabinet types to power-operated plants with 
pedal or other independent stand-by operation. 


We are prepared to submit schemes in co-operation with 
architects and ventilating engineers. 





Standard design of electrically- 
driven plant for 50 persons, 
with pedal stand-by operation 


Cabinet types of 
plant suitable to 








small offices and private houses, ; payed gente: baie 
earch ioctl Tested and approved by the 
Home Office. 
SUTCLIFFE, SPEAKMAN & CO. LIMITED 
Telephone : 94 - 98 - 96 LEIGH LEIGH - LANCS Telegrams : “Utilization,” Leigh, Lancs 


LONDON OFFICE: 66 VICTORIA STREET :- LONDON : S.W.1 
@®B 42 














xliv A.R.P. 


THE BUILDER 


SUPPLEMENT 


May 26 1939 






Special AIR ,GAS 
and WATER-TIGHT 
COVER and FRAME 


for Underground Shelters, 
Factories, Works, Yards and 
for Wardens and Control Posts 
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SECTION * _ UNBREAKABLE STEEL COVER 








* No.72. Cover and Frame (canopy 
optional) as supplied to leading 
authorities. Standard size 24 ins. by 
24 ins., clear opening. Solid or venti- 
lating type. 


GAS-TIGHT HINGEING & LOCKING 
HORIZONTAL or VERTICAL FIXING 





A complete unit giving reasonable protection 
against falling debris to entrances and exits 
of emergency shelters. Easily and quickly 
assembled. The patent method of GAS-TIGHT 
HINGEING and LOCKING is foolproof, easily 
operated from inside or outside, and having 
extra deep seal, definitely providing a really 
gas-proof shelter. An unbreakable steel cover 
is provided, thereby combining strength with 
lightness and also eliminating risk of fracture, 
always present with the ordinary cast-iron 
cover. Ventilating type is supplied with 
special device for gas-tight sealing in 
emergencies. 





Write now for full particulars: 


LONDON Pare ED 


DRAINAGE & SANITARY ENGINEERS» 


6 & 8 STAMFORD ST. 
BLACKFRIARS 
LONDON .S.E.1 
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acROW. 


( ENGINEERS ) LTD. 


SPECIAL A.R.P. PROPS 


Designed in Exact Accordance with 
Latest Home Office Specification 


Easily handled, compactly stored and rapidly erected. Tested to a load of 20 tons. 
The number of Props required in order to comply with the Home Office recommenda- 
tions depends on the conditions governing each case. If required, our advice in this 
connection will gladly be given. Where solid reinforced concrete floors have to be 
strengthened, special Props with top plates for distributing shock-load are available. 

































fay STEEL 


ss CORRUGATED ¢ 
: y 


SHEETS. , fees 








Qe asa —R.S.J. RSA 
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Illustration showing 
arrangement of steel 
joists, corrugated 
iron sheeting and 
ACROW SPECIAL 
A.R.P. PROPS—all 
in accordance with 
the latest Home 
Office specification. 

























































































ACROW cxcnees) LTD:, 18-21, CHARTERHOUSE SQ., LONDON, E.C.1. 


Telephone: Clerkenwell 5549 & 3361 (3 lines). And at Birmingham, Bristol and St. Annes (Lancs). 





@ 57-34 
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STRONG 


wweaocup ~=6 "These Props are of the Home | 
Office tested and approved type. 


FIXITY 


Telescopic Tubes cannot meet 

the conditions, and pin adjust- 
}/—> stec‘ee ment through tubes fails by 
3 lack of bearing area. 


Complete schemes for base- 
ment strutting. 


Stocks of sheeting and _ joists 
kept. 
SCREW JACK TUBULAR SCAFFOLDING—SALE AND HIRE 


ADJUSTABLE 5" 








WITH CANTING Application from builders who wish to be put on 
E BASE FOR al i ] “i 
YY UNEVEN FLOORS our special list, please apply: 





BOULTON TUBULAR STRUCTURES LTD., PLOUGH TERRACE, S.W.11. BAT 7362 











REPRINTS tHE ALERT’ ventitator 


of “The Builder” supplements AND GAS FILTRATION PLANT 
Structural Precautions An Essential Part of A.R.P. Equipment 
against Designed to comply with Home Office requirements 


Models suitable for all types of Air Raid Shelters. 


Air Attack Demonstrations at Works by appointment. 





































Nos. 1, 2 and 3 available. Sole Manufacturers: 
9d. each or 11d. each post free. J. E. REEVE & SON, LTD. 
“The Builder,” Publishing Dept., Catherine Street 96-98 Nunhead Grove - London, S.E.15 
and Tavistock Street, Aldwych, London, W.C.2. Telephone : New Cross 2606 
STRENGTH CONCRETE from 
STIFF,HARSH MIXES PATAIMPRESSES THE EXPERTS! 


JOHNSON VIBRATORS-Self-contained design, giving 3,000 vibrations per 
minute, produce an amazingly strong concrete from stiff, harsh mixes, with better 
bond between layers and between concrete and reinforcing. The flexible drive type 
(petrol or electric) is unique for complicated shuttering work where other machines 


are impracticable (working radius 20 ft.) as pictured left. No vibration felt by 


operator. Entirely fool-proof; sealed to prevent water and cement entering during use. Only attenti: 
needed is oiling every few months. WATCH FREE DEMONSTRATION anywhere and at our exper 
entirely. Made in 3 Types:—Petrol driven, flexible drive (as below, showing 
interchar.geable sizes) for complicated shuttering work and Electric Flex drive, 2/30 
stiff-shaft Electrically-driven, in two sizes placing mass concrete. Write for Leaflcts 


> MEETING WITH ASTOUNDING SUCCESS ON A.R.P. 


WITH JOHNSON 
INTERNAL 
VIBRATORS (Patented) 


ere) bw -F-\ ov ue) tw ) Pom -O. i now ! 
200, IRKDALE STREET, 
ettne C.H. JOHNSON & SONS LTD. MANCHESTER 8 (Est. 1790) 


C.H.J. 229 








JOHNSON eo 
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TRENCH LINERS 
in precast Concrete. 


TUBULAR SHELTERS 


complete with Doors, Seating, Air Lock, etc. 


ARCHED AND SQUARE 
TYPE SHELTERS 7 WIDE, 
COMPLETE 50 - SEATER 
UNITS IN CONFORMITY WITH 
AIR MINISTRY SUGGESTION 


SECTIONAL GARDEN SHELTERS | 


for erection by Householder. 


Schemes have been prepared for precast trench lin.ng units, 
and prices and designs can be submitted without delay. 
The Ellis Precast Concrete Tubular Shelter is constructed 
of 72" diameter pipes cast on the centrifugal plus 
concussion process, and is equipped complete with 
Gasproof Doors, Air Lock, Flooring, Seating, Lavatory 
accommodation ; Escape Manhole ; Ladder and Manhole 
cover. 








The Sectional - Garden Shelter is 
made in four segments for ease in 
handling, and is so constructed that it 
can be erected without difficulty by 
unskilled labour. 
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London Office: CAXTON HOUSE, TOTHILL STREET, S.W.1. 


JOHN ELLIS & SONS, LTD, LEICESTER 


Head Office: WELFORD HOUSE, WELFORD PLACE, LEICESTER. 


Phone: Leicester 5682 (5 lines). 
Phone: Whitehall 8911 (2 lines). 











ARP. 





EXCEL ASPHALTE 


DAMPCOURSES 
WATERTIGHT BASEMENTS 


GASPROOF STRUCTURES 


Send Enquiries to: 


THE EXCEL ASPHALTE CO. LTD. 


BROADWAY CHAMBERS, 
LONDON, W.6. 


Tel.: RIVERSIDE 6052 (5 lines) 


BRANCHES AND DEPOTS: 


PRESTON, LETCHWORTH, LUTON, DEPTFORD, 


ALDERSHOT, BOURNEMOUTH, BOW. 





“SINGLUNIT TRENCH LINING 


AND SHELTERS 


Approved by Home Office 


UNITS ADAPTABLE FOK 
WALLS, ROOF & FLOOR 


VARIATION OF FIVE 
DIFFERENT WIDTHS 








TREE LAO 
OAL 77ME “SUMGL OUT” 























JUNCTION OF KOOK~ 





Awe WALL UNIS. 

















SXSTEM 
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Details of this unique ; 
method of lining Air 
Raid Trenches with 
reinforced pre-cast 
concrete units may be 


obtained from— 


WEBSTER DAVIDSON & CO. LTD. 


-WATERWORKS ROAD, SUNDERLAND 
Licensees for DURHAM AND NORTHUMBERLAND 
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<> WWar” 
REMEMBER /T’S WATERPROOF 


yaw aie 
PROTECTIVE PRODUCTS 


A-R-P 


CONCRETE SHELTERS 














"R.LW. TOXEMENT CEMENT 


WATERPROOFING COMPOUND 


Is recommended for Waterproofing Concrete and Cement work. 


For the protection of all concrete surfaces against the 
effects of gases, our 


, R.1.W." TOXLED-« LIQUID LEAD PAINT 


should be used. 








) 
) 
| DECONTAMINATION CHAMBERS 


DECORATION 


Where decoration of concrete is required, we recommend our 


“R.LW." LIQUID KONKERIT PAINT 





For full ili of above, apply to: 
THE “R.LW.” PROTECTIVE PRODUCTS CO. LTD. 


16/17 DEVONSHIRE SQUARE, E.C.2. Phone: BiShopsgate 3137. 
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An Essential Material for 


BLACK OUTS 


Light Proof ———————- — 
Gas Proof . 




















= — Flame Proof 


(TESTED AND GUARANTEED) 


For 
CURTAINS 
BLINDS 
COVERINGS, etc. 


54" wide—2/2 per yard, pieces about 60 yards 
COLOUR DARK BLUE. CUT LENGTHS 2d. per yard extra. 
CARRIAGE PAID IN BRITISH ISLES. PATTERN FREE ON REQUEST. 


- Orders executed in 
Strict Rotation 


|! NORMAN ROWLAND & CO. 
|/ 168 Regent Street, London, W. 











All communications respecting advertisements should be addressed to the General Manager, 
* «The Builder” Ltd., 4 Catherine-st., Aldwych, London, W.C.2. Telephones: Temple Bar 6251-2-3 





— 


ESS PRINTERS LTD., 93, Long Acre, W.C.2, and published by THE BUILDER LIMITED, at 4 Catherine-st., Aldwych, W.C.2—May 26, 1939 














.y 26 1939 


NUVAC “NOGAS” EXTRACTOR 
TRADE MARK 


The Nuvac Patent ‘‘Nogas” Natural 
Air Extractor is a ventilator which 
extracts vitiated air from a shelter, 
building or vehicle irrespective of 
wind direction. 

Fitted with a self-aligning gas-tight 
valve which positively seals the 
aperture when closed. 

Suitable for Ambulances and vehicles 
used for livestock and food transport. 


THE BUILDER 


MANUFACTURED IN FIVE STRENGTHS 


A.R.P. SUPPLEMENT i 


AES Ma 





“NOGAS” WALL VENTILATOR 
TRADE MARK 


The ‘“Nogas’ Wall Ventilator, 
patent pending, is designed to 
eliminate the necessity for sealing 
wall ventilators against gas with 
paper or other medium, an_ incon- 
venient process which renders 
ventilators inoperative for quite 
lengthy periods when required for 
general ventilation. Type W.G. 
6" x 6" wall box size, is illustrated. 
Fitted with self-aligning valve. 








GREENWOOD-AIRVAC AIR RAID SECURITY PRODUCTS 

FOR EVERY HOME—FOR EVERY BUSINESS—FOR EVERY SHELTER. 
“NOGAS" VENTILATORS FOR LARDER, PANTRY, STORE AND _ KITCHEN. 
GAS PROTECTION FOR ALL VENTILATED ROOMS AND OFFICES. 
INSTANTANEOUS AND POSITIVE GAS SEAL BY A_ HANDLE’S' TURN. 
SPLINTER AND BLAST-RESISTING, FIRE AND HEAT RESISTING SHUTTERS. 
DIFUSAIRE GAS-FILTRATION UNITS, MECHAVENT FAN UNITS, AND 

COMPLETE VENTILATION SCHEMES FOR AIR RAID SHELTERS. 


The Greenwood- 
Airvac Intake 
is designed for 
use with the 
Vacaire Extractor. 
It is fitted to & 
the inlet pipe, 
and so constructed 


The “Vacaire” 
Patent Natural 
‘Air Extractor, 
Mark 4, designed 
exclusively for 
Air Raid Shelters, 


operates at very Bi rf 
low air speeds of NOGAS” VENTILATOR 





from one mile an TRADE eee that fresh air 

hour upwards to Type D.C., patent pending, is designed fora is automatically 

buovinnna toree number of purposes. Used in conjunction deflected into 
with the ‘‘Vacaire”’ Extractor and Intake as . . 

the inlet pipe, 








wih-wine Wawing described below, it ensures absolute security h laci 
from any quarter. against gas entering a shelter via the ventila- thus = replacing 
& Maintains a fresh, ticn system. the vitiated air 

healthy interior. As a door ventilator it is especially suitable extracted by 
“VACAIRE” PATENT No moving parts. for keeping the atmosphere in cupboards, its component. i ae tS pte 
EXTRACTOR, MARK 4 Weatherproof. larders, stores, etc., sweet and fresh. Weatherproof. 


A unique, secure, and complete natural ventilation system for Air Raid Shelters available at a moderate cost, consisting of the’ Vacaire” 

Extractor fitted to piping inserted near the entrance or air lock, the Greenwood-Airvac Intake being attached to piping near the opposite end 

The extract and intake pipes are fitted inside the shelter with ‘“Nogas” type D.G. Ventilators which, at a slight twist of the handle 
provide instant seal against gas. 





PES Se CY A Ee 
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LININGS FOR A.R.P. TRENCHES 






TRENCHES AND SHELTER j. 


Pre-cast Concrete She ter 
Lining in accordance with ap- 
proved Home Office Des gn 
No. 704326/9 posse:ses 


unique features, being e- 





signed in rigid framed un ts, 
free from rebates and hig!:ly 
resistant to collapse. 


DESCRIPTION. 


The rigid frames, clearly seen in 
3 the photograph, are strengthened 
SECTION B-B at the haunches, and form a 


¢ oF TRENCH. im ’ ; 

ee rigid one-piece unit. There are 
j PRESSURE ON ROOF 

PRECAST ROOF SLAB cal 


paec GOO LBS FOOT SUPER three types of lining available, 
Y 54. 


PRECAST WALL | | 
| 


SLAB. TYPE B1> i 
I including a 7-ft. wide system of 
A the Air Ministry type. 


ad sd S310) -4 @)) en - 0 
FROM 1OO LBS/FOOT SUPER AT 


pra oes ial SUPER ERECTION. 
PRECAST WALL | , iN : . 
ee eae SLD: | | JA Sve" oa noves Can be easily erected by semi- 


i iii Vile 


all approved by the Home Office, 


CROSS SECTION THRO” TRENCH. 


J ROOF & WALL SLABS ARE OMITTED ON ONE SIDE ACCOMMODATION 
> 


TO SHOW FRAME. 





The shelter shown in the lower 
diagram provides accommoda- 
tion for 50 persons. Alternative 
accommodation can be con- 
structed by standard Home Office 
5-ft. wide trenches, and Messrs. 
J. A. King & Co. Ltd. will be 
pleased to submit suitable 
— | schemes and estimates for any 
particular conditions and any 
number of persons to be 


accommodated. 





J. A. KING AND COMPANY LIMITED 
181 QUEEN. VICTORIA STREET, LONDON, ¢@.C.4 


Telephone: CENTRAL 5866 (6 lines Telegrams: KINOVIQUE, CENT, LONDON 
Branches: BRISTOL * LEEDS co SHEFFIELD 2 GLASGOW 
































UVRE. 


 DIFUSEX ” 
NO DRAUGHTCINLE JAND OUTLET 
CEILING WALL AND DOOR GRILLES. 
LOUVRE AND HIT AND MISS 
PANELS FOR PERMANENT OR CON- 
TROLLED FRESH AIR DIFFUSION. 


AS SPECIFIED BY ARCHITECTS’ FOR 
HOSPITALS, SCHOOLS, INSTITUTIONS, 
HOTELS, FLATS AND HOUSING SCHEMES. 


GREENWOOD’S VENTILATING CO. LTD., 


PATENTEES & MANUFACTURERS, 


22, NEWMAN STREET, LONDON, W.1. 
TELEPHONE: MUSEUM 8222. 





THE BEST EMPIRE HARDWOOD 


BURMA 
TEAK 


p 
(SYDNEY PRIDAY & SNEWIN LTD.) 
*STAMFORD HILL OAK WHARF 


5661 STAMFORD HILL 
N.16 


































SCIENTIFICAL 
MICALLY DES 


GREENWOOD’S VENTILATORS ARE ADOPTED 
BY H.M. GOVERNMENT DEPTS., LOCAL 
AUTHORITIES AND ARCHITECTS. 


GREENWOOD’S VENTILATING CO.LTD., 


PATENTEES & MANUFACTURERS, 


22, NEWMAN STREET, LONDON, W.1. 
TELEPHONE: MUSEUM 8222. 











RHODES PATENT PULLEYS AND CHAINS 
FOR SASH-HANGING TO _ PERFECTION 


RHODES CHAINS, LTD., 22, NEWMAN STREET, LONDON, W.1. 


TELEPHONE : MUSEUM 8222. 






































Mable =s 


S.M.BAR 
WHITEWOOD 











49,LIME S? LONDON, wn 






TELEGRAMS: ESEMBARR, STOCK, LONDON. 


L Teak 






Birch 

















4 SUPPLEMENT 


THE BUILDER June 30 1939 





ESTABLISHED 1875 


TRUET &STEEL 


THORNTON HEATH 











Lr 


WESTMINSTER 











strucTURAL AA. AR. F. Work UNDERTAKER 


YOUR ENQUIRIES INVITED e PERSONAL SUPERVISION. 














& Boma 
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SUPPLIED IN WIDTHS UP TO 6 FT. OVER 400 COLOURS, PLAIN AND MARBLE. 


FROM THE ACTUAL MANUFACTURERS 


Established Over One Hundred Years 








A copy 

« WILLIAM WARNE 
sillies € COLT RUBBER FLOORING MILLS, 
— BARKING, ESSEX 

on i Telephone: Rippleway 3800 (8 lines) 
application. Telegrams: - - - Warne, Barking. 
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FOR THE NEAREST APPROACH TO 
AN ACTUAL CHINA SURFACE 


SERVICE THAT HAS BEEN PRODUCED 














Price 18%= a gallon, UNDERCOAT. 
2.0/7 a gallon, FINISH COAT. 


FAIRFIELD 





A FINISH LIKE ENAMEL 
FULL BODIED—ECONOMICAL 
FREE IN WORKING 











16/7 -= a gallon, FINISH or UNDERCOAT. 


FAIRFIELD 


Pa tee ie: 4 x . 
y a 4 





IT IS REALLY WASHABLE | 
The Fairfield Paint Co., Ltd. | | 
LONDON COLOUR WORKS . _— fe 


: 
ie 

i & | ae fe -_— |= 

WHITEHORSE LANE, MILE END, E.1 DISTEMPER , 
Telegrams: “Chynalyke,’”’ London. 3 [See — me 4 > = oI a 4 & ¥ if 


Telephone: Stepney Green 3895. 
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in the 


NEW CHURCH at EWLOE 


CHESHIRE 


Architect: 
H. S. GOODHART-RENDEL, P.R.I.B.A. 











Installation Engineer : 
A. E. CHESHIRE 
Vicar’s Cross, 


CHESTER 






SPECIFIED BY LEADING ARCHITECTS IN ALL PARTS OF THE COUNTRY 


Callender’s Cable & Construction Co., Ltd., Hamilton House, Victoria Embankment, London, E.C.4 
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Colours to delight the 
Modern Architect 


Our latest booklet ‘has been produced in actual colours to 
convey to architects and clients an idea of some of the 
artistic Hand and Machine-made Sand-faced Facing Bricks and 


Hand-made Sand-faced Roofing Tiles which we manufacture. 





Maan Write now for booklet to Dept. 
A.6. We are always pleased to 
send free samples or to arrange 
for clients to call and inspect 


our Works and Stocks. 





oy 


@hs 


oo 


TUCKER'S 
BRICKS & TILES 


Telephones — Loughborough 2446-7.  Telegrams—Tuckers, Loughborough. 
Manchester Office—29, Princess Street, Manchester, 2. 
Established 1850. 


E. & F. 


G. TUCKER & SON, LTD. LOUGHBOROUGH 


LEICES TE hae 
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A POWERFUL ROBUST 





SELF-SUSTAINING WINCH 








Hundreds of thousands in use by Govt. Depts., 
Corporations, Railways, the great Stores, etc., etc. 


Will not run back. No 


wheels to get caught in. 








RATCHETS, 
WLS, 


| ; Ul “i: 
oy yy i 
PA : 
’ As 
ty 
\// V 
\, My 
. aL, hr, Ah iy “ 


DIRECT DRIVES AND RATIO TYPES 
% Jongon Evecgaic Finny Ceovoon. 


"Phone: Uplands 4871/2 (2 lines) 


Sizes up to 10 cwt., 
smallest wall space, side 
er front driving, also 
special types including 
multi-division barrels 
combine horizontal 
and vertical operation. 














Estd 25 years 


VhGK RY mela 


AAIN Ie 


RELIABLE and SEASONED 


EMPIRE TIMBERS 


(7orPARQUETRY and WOOD BLOCKS 
TéG BOARD FLOORING 


Our modern mills concentrate solely on FLOORENGS, while all our 
_, floor-layers are fully experienced craftsmen. 
Competitive prices. . 









Finest k hip. 
WRITE FOR DETAILS... 


‘FETA WOOD FLOORING CO.(I9SIO) LTD. 
ESSEX HOUSE.STRATFORD.EIS. Mory/on/ 2678. 


June 30 1939 








HYDRAULIC LIME 


for Lime or Compo- Mortar 


STOCKED BY LEADING MERCHANTS IN 


LONDON, LIVERPOOL, BIRMINGHAM, LEICESTER, 


NOTTINGHAM, NORWICH, DERBY, €ETC., ETC. 
also 
BARNSTONE CEMENT 
Eepephawe : Telegrams: 
Bingham aati 

—_ Barnstone 
(3 lines) 





TRADE MARK. 


THE BARNSTOWE CEMENT CO. LTD. 
BARNSTONE, nr. NOTTINGHAM 





BARNSTONE HYDRATED 


| 















Fox LEAKY fh 
LEAD & 
LINC § 
SLATE jj 

ASPHALT | 





NO MORE LEAKY ROOFS 


Farotex is an imperishable, black, plastic compound 
of the finest Canadian Asbestos fibre and plastic 
A gums. Lasts a lifetime. Sticks to anything, wet or 
dry. Never cracks. Never runs. Totally u 

by sun, frost, water, acid fumes, alkali and gases. 
BRITISH manufacture throughout. 

Write for particulars 


T. & W. FARMILOE LTD. 


Rochester Row, Westminster, 5&.W.1. 
Telephone : ViCtoria 4480 (Pte. Branch Ex.) 
Irish Service Depot at 1 Oxford Street, BELFAST 


























DAMPCOURSES 


“HOUSING” BITUMEN DAMPGOURSE 


THE CHEAP DAMPCOURSE 
COMPLYING WITH MINISTRY 
OF HEALTH SPECIFICATION 


PERMANITE BITUMEN DAMPCOURSE 


A PURE BITUMEN DAMP- 
COURSE WITH CANVAS BASE. 


“LEAD-BITU” (i*siruitn) DAMPCOURSE 


APPROVED AND USED BY L.C.C. 
FOR HOUSING SCHEMES. 


LOW PRICES PROMPT DISPATCH 
WRITE FOR SAMPLES AND PRICES TO THE MAKERS 


PERMANITE LIMITED 


SALISBURY HOUSE, LONDON WALL, E.C.2 


Metropolitan 7276 & 7277. 
Works { 455, OLD FORD ROAD, E.3. 


AND HERTFORD, HERTS. 
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. BASEMENTS FOR AIR RAID 
PRECAUTIONS 


ef RODUCED AND SUPPLIED TO LOCAL AND OTHER 
MUNICIPAL AUTHORITIES 


"The Cheapest and Most Efficient Strut on the Market” 


4 —A LONDON CONTRACTOR’S CONFIRMATION. 


Standardised to Government requirements, comprising an 
Adjustable Base Plate with a safe load of 8 tons, and an 
Adjustable Fork Head for Joist or Beam attachment. 


Struts supplied for any ceiling height, adjustability over 6", 
readily fixed and dismantied, convenient of storage. 


Consultations invited for comprehensive schemes incorporat- 
ing special “Multi-Struts” in 2" and 3" OD tube capable of 
much greater loads for all types of Building Construction 
where space is restricted. 


Drawings and estimates submitted on application, including 
where necessary, installation charges and supervision. 


Usual attention given to Trade enquiries. 


ORIGINATORS OF PATENT STEEL TUBULAR SCAFFOLDING. 
MANUFACTURERS OF 
“ SCAFCO” HIGH QUALITY BUILDERS’ PLANT. 


SCAFFOLDING (#) LTD. 


344-360 SOUTH LAMBETH ROAD, S.W.8 
MACAULAY 4561/6 


ALSO OBTAINABLE FROM BRANCHES:— BIRMINGHAM, BRICHTON, 
BRISTOL, DUNDEE, EDINBURGH, GLASGOW, MANCHESTER, NOTTINGHAM, 
SOUTHAMPTON, NEWCASTLE, IPSWICH. ETC. 
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Skew or Rising Butts 
of Baldwin manufac- 
ture are in daily in- 
creasing demand, and 
the method of con- 


struction 


ensures 


a long lifetime of 
efficient service. 


BALDWINS iio 





THE BUILDER June 30 1939 


CAST IRON BUTTS 


HINGES 


BALDWIN SON& CO LTD + STOURPORT-ON-SEVERN 


Obtainable from Builders’ Merchants and 





Ironmongers. 














Combining the most 
durable ameton known 


Astos consists of a uniform 
composition of asphalt anc 
asbestos. It would be im 
possible to find two materials 
more suited for use in the 
manufacture of a high-grade 
dampcourse. Archzologica! 
discoveries are constantly 
supplying fresh evidence of 
the remarkable durability of 
| both substances. Their com- 
bination in Astos results in an 
impermeable and _ indestruc- 
tible product, capable of with- 
Glenbuck Court, Surbiton, Surrey standing intense. vibration 
Dampcourse : “ Standard" Astos without liability to fracture. 
Architect: R. Ward, Esq., London Our Publication No. 351 gives 
full detailed information and 
will be forwarded on request. 

















THE RUBEROIDCo.Ltd., 5,Lincoln House,High Holborn,LondonW.C.I 








LIME 


IN PAPER SACKS 
LIME READY FOR USE 





requires 


NO SLAKING 
NO RUNNING 
NO AGEING 


and contains 


NO WASTES 








CALIME is purified to an 
extraordinary degree to ensure 
that no pitting or blowing 
shall occur in finished work. 











CALIME is made by 


THE CALLOW ROCK LIME CO., LTD., 
CHEDDAR, SOMERSET. 











OO YEARS = 


continued support i 
Satisfied clients proves 
the quality of our work. — -— 


METAL WINDOWS 
ROOF LIGHTS 
PATENT GLAZING 


Designed and constructed to allow 


i 


maximum access of light—and greatest 


efficiency in ventilation. 


HPLLIWELLGQUUTD. 


oy aeT me LOLORY te £0) .4,.@)511,4- 
& 68, Victoria Street, London, S.W.1. 
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PATENT 


INNEARS Tans mune \H 


Trade © KINNEAR ») 























Specify KINNEAR SHUTTERS | 


which are guaranteed as to 
Workmanship and Material 
without limit as to time. 








Architects: Messrs. Locke, Son & Land, Newton Abbot. Contractors: Messrs. Hugh Mills & Son, Newton Abbot. 


WESTERN GARAGE & ENGINEERING WORKS, NEWTON ABBOT, 
fitted with 2 Kinnear Shutters, each |3' 6" high x 23! 8" wide. 























Sole Manufacturers: 


ARTHUR 


Branch Offices:- Glasgow: ™ Yeateaisss"" Manchester: tnamansus Birmingham: * Salisna’oe7s 
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SEWAGE PLANT & FILTERS 
TECHNICAL SERVICE / 
C.1.DRAIN FITTINGS 
RAT DESTRUCTION £3. =o 











e Hundreds 
Ve té fo r of our friends 
who use this book find 
copy it a wonderful time-saver. 
ou Yr It's a handy size for the desk (7" x 
f 4"), bound in linen and containing illus- 
trations and details of over 5,000 fittings and 


Now: appliances as well as a great deal of technical 
information. Write for your free copy of Book No. 103. 


ci.snmy cots mate coos TOD QOD SMM DT QUE SO OILS 


(LONDON? CIMIPEO 


DRAINAGE & SANITARY ENGINEERS 


and Frames, Tools, Flushing Tanks, 
Sewage Pumps, etc.,are our speciality. 
Whether your order amounts to 


£2,000 or 2/-, it will receive the re) iv 8 STAMFORD yw & 
same expert and personal supervision Telephone BLAC KFRIARS Telegrams 
tt . TERLOO 52 AERA DON 
andthe price will be the lowest possible. WAle aoc) 6] LONDON.SE.1 LONDON 
A NR I. Ra 
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Although the water heaters for the “ Daily 
Express” were originally ordered and arranged for oil 
burning they were finally converted to gas. For gas needs 
no storage space, and space in this Fleet Street building is 
valuable. Moreover, with gas the water heaters now have 
a supply of fuel constant in quality, extremely reliable, 
requiring no handling of any kind, and not subject to violent 
price fluctuations. 


The ease and accuracy with which gas can be adjusted allowed 
the inclusion of automatic temperature control, which, 
with the aid of thermostats, has become common practice 
where the fuel is gas. 


THE GAS-FIRED PLANT 


The plant comprises three water heaters, each of 1,050,000 
B.Th.U. per hour, and two steam boilers, each of 2,300,000 
B.Th.U. per hour. These serve both the new and the old 
buildings, the total capacity of which is approximately 





Installed by Messrs. Richard Crittall & Co., Ltd. 


The gas-fired bowlers at the ““ Daily Express” office—one of the 
largest gas-fired installations in the country. 


THE BUILDER 


Heating and Air-conditioni 


Daily Express Office /g js 


Why they revised the original — 
plan and decided to use GAS 


SUPPLEMENT 13 












a 


The equipment used has a guaranteed 


1,700,000 cubic feet. 
efficiency of 80 per cent. 


The water heaters serve the invisible panel warming system 
which has been adopted throughout the building. A 
thermostatically controlled modulator ensures that the 
water does not exceed the desired temperature, while a high 
temperature safety device prevents overheating should any 
failure of the plant occur. 


An important advantage of this thermostatic control, besides 
the obtaining of a constant temperature, is the economy in 
fuel consumption brought about by the fact that the con- 
sumption is never any more than is necessary to attain 
the desired temperature. When full heat is not required 
the saving is automatically made at the source by saving 
fuel and not by letting some heat from the system run to 


waste. 


AIR-CONDITIONING 


The steam boilers supply the steam for heating the ven- 
tilating and air-conditioning batteries. The air-conditioning 
systems are very extensive and serve the machine-room, 
compositors’ department, foundry and entrance hall. There 
are three separate air-conditioning units with exhaust fans 
for removing the vitiated air. 


Hot water for washing and other purposes is supplied through 
a storage calorifier with a capacity of 500 gallons. Gas- 
fired systems, such as this, are being increasingly used in 
modern buildings owing to their cleanliness, space and labour 
saving and general efficiency, reliability and economy. 
When considering central heating or other heating problems 
it is well worth while getting into touch with the British 
Commercial Gas Association, Gas Industry House, 1 Grosvenor 
Place, S.W.1, who will put the inquirer in touch with the 
body best equipped to assist him. 
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ARP. 


ALL TYPES OF SHELTERS 
DESIGNED AND 
CONSTRUCTED TN 

REINFORCED CONCRETE 


DESIGNS AND ESTIMATES 
SUBMITTED FREE OF CHARGE 


BY 


PETER LIND & CO. LTD 


ROMNEY HOUSE - TUFTON STREET - WESTMINSTER, S.W.1 


TELEPHONE 
ABBEY 4393 (10 LINES) 
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METAL 
j WINDOWS 


J WiutiaMs « 
J WILLIAMS. 


= | CHESTER 


pois t | on es ae 
‘o 








ir Robert McAlpine & 


BERKE 
.B.A., Hector O. Hamilton. Contractors: S 
7 WINDOWS by 









ac 
windows lus the right 
for the two largest buildings on earth. 
Rockefeller Centre and Earl's Court—the gupervisin 
case) also h ETAL WINDOWS by WILLIAMS g WILLI A 
e few major contracts entrusted to one individual f and not 
s. Far-sighted roduction planning 
jrements 


this was on 
divided 











VICTORIA 
HOUSE, SO 
. UTHAMPTON 
ROW, LOND 
ON, W.C.1—180 HOPE STREET 
, GLASGOW 
! And in all 
large centr 
es 
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r>AVEMENT 
. Ne 


a STALLBOARD LIGHTS 
UTES 
| CELLAR FLAPS 


LUXFER LTD., specialise 

in the manufacture of 

all constructions through 

which Daylight is admitted 
into a building. 


16 BONHILL ST, FINSBURY, LONDON «..2 


_ Telephone : National 0444 Telegrams : Luxfer, Finsquare, London 

















Please write for Descriptive Lwaflet. 


O'BRIEN, THOMAS & Co. Ltd. 


17 & 18, UPPER THAMES STREET, LONDON, €E.C.4. 


Telephone: 5171 Central (Private Exchange 6 lines). Telegrams: “O'Brien, Phone, London.” 
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CONTENTERHOOKS 






Contenterhooks is a state of bewildering uncertainty which 
arises from the momentary relief gained when circumstances 
appear to justify delaying the execution of an act, which one 
knows should be performed immediately. 


PEACE DEMANDS IMMEDIATE SERVICE 
FROM ALL 


NO TOOLS 
REQUIRED 


Governments throughout the world are actively pursuing 
their schemes to safeguard peace. Individuals have their 
duty to perform too; ARP. structural precautions are a 
necessity ; with adequate supplies of materials there is no excuse 
for delay. Undoubtedly the sooner this work is accomplished, 
the better. 

morn The final date for commencement to obtain Government 
6" ADJUSTMENT 


Grant is 30th September, but as contententment passes to 


tenterhooks the consequent rush is termed Panic. 
THE INVINCIBLE SHORE 4 


A.R.P. The shoring of rooms for shelters in existing buildings (basements, cellars and rooms above ground) and 
strengthening of secondary construction in small buildings (floors and roofs) is speedily effected with “Big Ben” Shores 
“BIG BEN” STEEL SCAFFOLDING equipment also simplifies the construction of Splinter and Blast-Proof Shelters and is 
ideal for constructing Trenches, Decontamination Clothing Racks, Protectional Roofs, Key Men’s Armoured Refuges, 
Sandbag Grilles, Underground Hut Reinforcements, Blast-proof Curtaining and Stretcher Racks. 


ALL APPLICATIONS FOR SAFETY FROM H.E. 









TELEPHONE REGENT 1157 


80, REGENT STREET, LONDON, W.1. 


DUNDEE, EDINBURGH, GLASGOW, DUBLIN, BELFAST, NEWCASTLE, DONCASTER, NOTTINGHAM, WARRINGTON, BRISTOL, READING, SWINDON, 


CARDIFF, BIRMINGHAM, PETERBORO’, OXFORD, LOUGHTON, EASTBOURNE, SOUTHAMPTON, BOURNEMOUTH, PLYMOUTH, LIVERPOOL. 
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Steel-framed Building for Odhams Press, Endell Street. 
Designed, supplied and erected by 


SMITH WALKER LTD. 


16, CAXTON STREET, WESTMINSTER S.W.1 


Under the Supervision of the Architects, Messrs.Ya tes, Cook & Darbyshire, 43 Gt. Mariborough St., W.1 














constructed to the design of 
SIR E. OWEN WILLIAMS, K.B.E. 


BOOTS PURE DRUG Co. Lrv. 

























In the construction of this building 
the contractors, Messrs. PETER 
LIND & CO. LTD., of London, 
have used many thousands of tons of 





Uy NNEL | 


HORSEFERRY HOUSE, WESTMINSTER, S.W.| 


Telephone : ViCtoria 2244. Telegrams : “‘ TUNNELITE, LONDON.” 
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ROM our various announce- 
ments stressing the necessity of 
specialised types of Electric Water 
Heaters to suit the varieties of Aqua 
Pura—some might think we have 
water on the brain. 

We have—as our brains are 
constantly on water... the BEST 


brains to design and produce the 
BEST types of Water Heaters. 


That we have “designs” on 
water, the “Hot” Tap is demon- 
strating everywhere in “gushing” 
terms. 


HEAT 


LEADERS IN ELECTRI 
HEATRAE LTD., NORWICH 
"GRAMS: HEATRAE, NORWICH. TEL.: NORWICH 3491 
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gradually increased its appeal by its quality 


“CORNOLITH ” for the past ten years has : 
and pleasing appearance. “CORNOLITH” is durable, does not need painting, and yet is no dearer than 
Artificial Stone. “CORNOLITH” gives added dignity to all types of construction, e.g., posts, kerbing, 
flagging, etc., for Civic Centres, bridge facings and similar types of construction, in fact... “there is 





no substitute.” May we send you complete working details? 


Cornolith 


there i strteate 
JOHNSTON BROTHERS (conrractors) LTD., Dept. B, DAWLEY, SALOP. London Office: thex House, Minories, London, E.C.3 


Graham Browne 
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MAY WE HAVE YOUR NEXT ENQUIRY FOR 


WOOD on STEEL 
ROLLING SHUTTERS ? 


THORNBOROUGH & SON (MANCHESTER) LTD. 


(ESTABLISHED 1870) 


59 CHAPEL STREET, MANCHESTER, I! 


TELEPHONE: ARDWICK 3948. TELEGRAMS : THORNBOROUGH, ANCOATS, MANCHESTER. 





SPECIALITY HAND SERVICE LIFTS 
FROM 28 lb. to 5 cwt. 


























Westover Senior Council School, 


Bridgwater, Somerset. 








ABERTHAW 


PORTLAND CEMENT 


Sole Sales Agents: 


ee T. BEYNON & CO.. LD. Telephon 





Beynon, Cardiff Cardiff 5220 (6 lines) 


MERTHYR HOUSE, CARDIFF 
LONDON OFFICE: 37-39, LIME STREET, LONDON, E.C.3. 
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“The flowers that bloom in the spring, 
ee I think another sausage 1s 
indicated, Blissett.” 


5) >) 


“Another sausage, sir ?” 


Do I detect a faint 


“ Absolutely, Blissett. 


note of surprise in the air?” 


“T beg your pardon, sir, but this 1s so sudden. 
Of late I had begun to think that the tron had 


entered deep into your soul, sir.” 


Rather into 
A. rapid 


in overheads and _ the 


“Not into my soul, Blissett. 
the Works —Scrap Iron in fact. 
rise was noted 


Works Manager's blood pressure.” 


“T trust everything 1s now satisfactory, sir.” 


Advertisement of GEORGE COHEN, 


Iron and Metal Merchants, 


Scrap 


WHAT HO! BLISSETT 


of 





SONS a CoD, 
600, 





thanks to 


‘ Infinitely, Blissett, 
Cohen’s.” 


( seorge 


“George Coben’s, sir ?” 

“But definitely, Blissett. Never mind if 
some heaven-sent organizer piles scrap iron 
up to the fifth story, stows it in the pattern 


shop, heaps it in the drawing office. Just 
add a dash of George Cohen’s Super- 
service and—Bingo! Works clear, head 


unbowed!” 
“Remarkable, sir!” 


“Remarkable is the word, Blissett. <A 


Scrap-Iron tonic, in fact.” 


LTD. (Established 
Road, London, 


1834), 
E.14, 


Commercial 


and Birmingham, Manchester, Sheffield, Newcastle, Belfast, etc. 


With apologies to Mr. Rose’s admirable Lime Juice, and 


rebutting the suggestion that “by any other name”... . etc. 
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ALL KINDS OF 


GAFFOLDING 


CONTRACT, SALE OR HIRE 





THE speciaALists IN THE ERECTION OF 


RAVELLING CRADLES 
BUILDERS’ PLANT 


OF EVERY DESCRIPTION FOR 


SALE OR HIRE 


SEND US A LIST OF YOUR REQUIREMENTS AND WE WILL QUOTE YOU. 
THE OLDEST ESTABLISHED FIRM IN THE SCAFFOLDING TRADE 


OTEPHENS:GARTER,LTD.| 


incorporating THE BRITISH STEEL SCAFFOLDING CO. 


PADDINGTON GREEN, W.2. 


TELEPHONE: PADDINGTON 7661 (6 LINES) 


Telegrams: ‘‘ LADDERS, PADD., LONDON.’’ 














SOUTH LONDON BRANCH: NORTH-WEST LONDON BIRMINGHAM BRANCH : NORWICH BRANCH : 
BRANCH AND WORKS: 114, IRVING STREET, RIVERSIDE WORKS, 
NNI N RD., S.E.11. ; 
stoegenaanene 731-761, HARROW RD., N.W.10. BIRMINGHAM, 15. NORWICH. 
Telephone: Reliance 2169. Telephone: Willesden 4825. Telephone: Midland 6011. Telephone: Norwich 851. 
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ELLIS TILE FINISHING MACHINE 





FOR TERRAZZO — 


ee 2 


_ : 
. —S — _ 


CULLAMIX — 





A MODERN MACHINE with outstanding advantages 
CONTINUOUS OPERATION 


CHEAP RUNNING COSTS 


CONSISTENT HIGH OUTPUT 
PERFECTLY FLAT — TRUE TILE SURFACE 
EDGES AND CORNERS UNDAMAGED 


SEND FOR PARTICULARS ELLIS BROS. (Leicester) 


MARBLE 


— ETC. 


LTD. 


CAUSEWAY LANE, LEICESTER 
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MAXIMUM LIGHT GLASS 





An effective method of 
increasing daylight is by 
the use of MAXimum 
Light Window Glass. This 
remarkable glass is the 
only glass combining 
lenses and prisms, and 
its superiority can be 
judged by the fact that 
it increases natural day- 
light from 5 to 20 times, 
according to circumstan- 
ces. MAXimum Light 
Glass is particularly effec- 
tive in stall-board lights 
to basements and in 
sashes and skylights. 








Alternatively, Prismatic 
Rolled Glass can be 
employed. This glass con- 
sists of an effectual appli- 
cation of the well-known 
properties of the Prism— 
absorbing all the light 
that strikes the window 
opening, and diffusing it 
in the most efficient man- 
ner possible into the 
darkest portions of the 
apartment. Ordinary glass 
can be replaced by Pris- 
matic Glass. It increases 
the Daylight in dark offices, 
rooms, workshops, base- 
ments, corridors. 


PRISMATIC GLASS 








IF YOU HAVE A PROBLEM IN ‘DAYLIGHT INCREASE’ CONSULT THE SPECIALISTS 








Plate and Sheet Glass Merchants and Glaziers. 
Clerkenwell 1040 (10 lines). 


‘Phones : 


‘Grams: 


4], 43, 45, 47, 49, 51 & 53, Kingsland Rd., London, E.2. 


Measurement, Beth, London. 





@ 40.81 
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to a dry house- 
No. 2 METALLIC LIQUID 


The destructive effect of persistent dampness 
can be entirely overcome by the use of this solu- 
tion. A house that is damp can be made bone 
dry by simply brushing No. 2 Metallic Liquid on 
the exterior walls. No discolouration of the walls 
will result from its use, but capillary attraction 
will be destroyed and the wall made impervious 
to the most penetrating rains. ‘The application 
of Lillington’s No. 2 Metallic Liquid is not 
dependent on the weather. It can be used 


AT ANY TIME OF THE YEAR 


It is unnecessary for a wall to dry-out before the 
solution is applied. 

The cost is low, 6/- to 8/- a gallon according to 
quantity. Sold under guarantee. ai 





There is a LILLINGTON 
solution for every 
waterproofing problem. 





WRITE FOR BOOKLET B {imp proofing data ts 


GEORGE 


LILLINGTON 


AND CO. LTD. 
Waterproofing Specialists 
30, DENMAN STREET, LONDON BRIDGE, S.E.1 


Phone: Hop 1768. 
Scottish Office: 78, Vincent Street, Glasgow, C.2. 
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HOLLIDAY ann GREENWOOD 
ure 


LONDON 





cf : & a | A 15-cwt. “Rapid” 
crane at work on the 
extensions at Edgware 
Road Station. Note 
the 18 ft. lattice jib. 











<= RADID- 
PETROL CRANES 


6, 8 12 and 15 cwt. capacities. 


@ Full circle slewing. Power operated on 12 and 15 cwt. 
models. 





@ Alli models fitted with Neal’s Safe Load-sustaining device. 


@ Powerful slow speed “Lister” Petrol engine, for economy 
and efficiency. 


@ Mounted on steerable road wheels (either iron or rubber 
tyres) or on combined road and rail wheels. 


@ Special jibs and extension masts to customers’ 
requirements. 


Designed and manufactured by: 


R.H.NEAL & CO.LTD., PLANT HOUSE, EALING, W.5 
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and IMMEDIATELY 
the Parker Safety device 


ACTS 


PARKER “HOISTEX’ 
EQUIPMENT 


The Parker Safety Device fitted to every ‘“‘HOISTEX” Tower Hoist ensures maximum security with 
continuous service. 

The Safety Device is designed to sustain the platform in the event of rope breaking. No case has yet 
been reported to us of failure of this device to act. 


“HOISTEX” Equipment is fast—reliable—adaptable. The Tower can be extended to the next stage 
without ceasing operations—and overcomes all previous erection difficulties on awkward locations. 


At, 


er Wl 








a 
tf fl OO 














“HOISTEX” is the Hoisting Equipment you would have designed yourself—let us give you full 
particulars and you will agree that ‘‘HOISTEX™” has it all! 


““HOISTEX”’ Equipment includes: The Parker Hoist, Floor Hoppers, Concrete Hoppers, Single or Double Barrow Platforms, 
Tipping Skips, etc., and is operated, of course, by the famous PARKER HOIST WITH ENGINE. 


*““HOISTEX’’ Equipment can be purchased for cash or extended terms—or Hired with or without Option to Purchase. 























FREDERICK PARKER LIMITED, Viaduct Works, Catherine Street (Extension 3), LEICESTER. 


LONDON OFFICE: 3P, Talbot House, Arundel Street, Strand, W.C.2. Phone: 4239 and 2739 Temple Bar, London. 


—_ | LT ET TELAT LL I IR SRS ELE LL A TL LL a Le TEN IS 
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For A. R. P. SHELTERS and 


CONCRETE UNITS 


@ Let Kent & Sussex Con- 
tractors Ltd. quote you for 
any A.R.P. work you may 
have. 

‘Kent & Sussex ’ are actual 
makers of the 5ft. and 7ft. 
pre-cast concrete units. 





OFFICIAL A.R.P. CONTRACT- 
ORS TO THE FOLLOWING 
CORPORATIONS & COUNCILS 


BRISTOL MORDEN 

BRIGHTON SOUTHEND 

CHISLEHURST SOUTHAMPTON 

ILFORD STEPNEY 

LEYTON WEMBLEY 

MERTON WIMBLEDON 
AND TO 


IMPERIAL PAPER MILLS 
EMPIRE PAPER MILLS 
BENJAMIN ELECTRIC CO. 


The photograph shows a 
section of the extensive er ee Sem We. 


works of Kent & Sussex 
Contractors Ltd. 


Ail Enquiries .:— ava ce Sussex 


KENT & SUSSEX 
CONTRACTORS, LTD., CONTRACTORS LTD. LONDON & BIRMINGHAM 


Specialists in Air Raid Shelters 


PHONE: ERITH 3000 (10 lines) 




















TRENCH COVERS & BEARERS 


TYPE A. TYPE C. 
STEEL CAST-IRON DISHED TRAY 
CHEQUER PLATE. 















































PRICE 


(for Covers 1 in. deep inside). 








Price per 
Width of foot, including 
Trench. bearers. 
9-in. 7/- 
12-in. 9/6 
15-in. 10/3 
18-in. 11/6 
COVERS CAN BE SUPPLIED 
ANY DEPTH TO SUIT DEEPER COVERS 
APPLICATION. FLOORING MATERIAL. AT EXTRA COS1 


“ASHWELL & NESBIT, LTD. 


HEAD OFFICE & WORKS : 


BARKBY LANE, LEICESTER 


ALSO AT LONDON, GLASGOW, MANCHESTER & BIRMINGHAM 
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TIMBER ror HUTMENTS 








AVOID THE DELAY WHICH OTHER HUTMENT CONTRACTORS 
ARE EXPERIENCING AND OBTAIN QUICK DELIVERIES OF 


MATCHINGS 
SHIPLAP 
FLOORINGS 
BATTENS 
& SCANTLINGS 
FROM 


MONTAGUE L. MEYER LTD. 


MELBOURNE HOUSE, ALDWYCH, LONDON, w.c.2. 


TELEPHONE: TEMPLE BAR 3567 (12 LINES). 


WHO HAVE LARGE STOCKS AT THEIR EXTENSIVE AND MODERN 
SAW MILLS AT 


SOUTH SIDE, MILLWALL DOCKS, E.14 


TELEPHONE : EAST 3831. 


NEW DOCKS, SOUTHAMPTON 


TELEPHONE : SOUTHAMPTON 5301. 


AND CAN GUARANTEE PROMPT DELIVERY OF 
ANY SIZE 
OR ANY QUANTITY 
TO ANYWHERE 
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sl EQE 


TUBULAR STEEL SHORES FOR ALL 
LOADS. FIXED OR ADJUSTABLE. 
ROOFING BARS. JOISTS & SHEETING 
ALL MATERIALS IN STOCK FOR 


PROPPING BASEMENTS TO 
HOME OFFICE REQUIREMENTS 






NWS 


THE ORIGINATORS OF THE 
ACCEPTED METHOD OF 


BASEMENT REINFORCEMENT 


Send your enquiries to: 


MILLS SCAFFOLD CO. LTD. 


TRUSSLEY WORKS, HAMMERSMITH GROVE, W.6. 


Telephone: RIVerside 5026/9 
EXORS. OF JAMES MILLS, LTD., BREDBURY, Near STOCKPORT 
Telephone: Woodley 2231 
MURRAYS SCAFFOLDINGCO.LTD., WEST GEORGE ST., GLASGOW 
Telephone: Douglas 1891 


SN WS 


WN 




















CUT m@ COSTS AS WELL AS 


"2 


An ingenious portable saw- 
bench which rips, cross-cuts, bevels and bores—right 
onthe site. Costs decrease daily as you use it, because 


you can buy larger timber at cheaper rates and cut 
as required. It weighs only 11 cwt.... easily moved 









about . . . own self-contained petrol engine . 
requires no skilled attention . . . and you can rely on it! 


Write for further details 
to 









THE LINER CONCRETE 
MACHINERY COMPANY, 


221 Glasshouse Bridge; City Road, Newcastle-upon-Tyne, 1. 


London Office : 221 Liner House, Orchard Street, Victoria Street, 
London, S.W.1.. 



































Simply PRESS 
to open! 


HEN a hand grasps the handle, the thumb 

falls naturally on the plunger. Light pressure — 

and the catch of the lock is released. Simple, 
convenient — and pleasing to the eye. 


“GUARDIAN” 


PLUNGER HANDLE LOCKSET 


For flush and all other interior doors. Easily fixed. 
Available with round or hexagonal barrel and in 
three attractive finishes. Made throughout in our 
own factory and guaranteed reliable. Please ask for 
descriptive folder. 


NETTLEFOLD & Sons Ltd. | 


Nettlefold House, Euston Rd., London, N.W.1 
Phone: Euston 5040 
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(PATENT APPLICATION No. 34383/38) 


OBSCURATION OF LIGHT 


AXO fee Section ‘A.R.P. THE NEW CIVIL DEFENCE 


We 79e 


























Seeey ees Soard BILL. One of the parag raphs reads 
eh ane gee oo foll : 

siesileate = as follows :— 

tocked in Clip ( : p i) C/ip. 





‘All persons in control of factories, mines, 


Lying Glass 


and public utility undertakings will be required 





EXISTN v4 Gazn ? dar 





to make preparations to obscure lighting and 
glare in time of war, and in many instances the 


premises will have to be camouflaged.” 


The solving of this problem has given Managers of 
Industrial Companies great concern and many schemes have 

had their consideration. We have adapted the now well-known 
AnD Wedge Method of fixing boards, a scheme which, for 
efficiency and simplicity, has much to recommend it, and the sketch 


shown gives the main features of its application. 


_ It can be used on any type of glazing bar and is fixed by unskilled 

labour. The slotted T-Sections are permanently placed in position by 

means of special clips and left until it is necessary to obscure lights. When 

warning is issued to proceed with the obscuration, selected opaque boards can be 

fixed in a very short time by means of wedges which, being fixed without nails or 
screws, can be removed quickly and easily without damage. 


An adaptation of this method can also be used on vertical windows. 


We invite your enquiries for a blue print of this method, which can be applied at 
reasonable cost. | 


C. F. ANDERSON & SON LTD 


Distributors of all wallboards 





HARRIS WHARF, GRAHAM STREET, LONDON, N.I. TELEPHONE: CLERKENWELL 4582 


TAS/An.24 
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will solve yout flooring problem 


Mastipave is an asphaltic fiberized floor covering which will with- 
stand extraordinary conditions of wear and provides an inexpensive 
low maintenance attractive flooring for all industrial, commercial and 
institutional purposes. 

Mastipave is resilient, self-healing, non-slip and resistant to severe 
wear, acid, water, rot and vermin. It is made from a specially selected 
Felt impregnated with asphaltum and other ingredients to make a 
homogeneous and wear-resistant material. It reduces fire risks and 
is not defaced by lighted cigarettes. 

Mastipave is the practical covering for large area floors, and possesses 
the combined qualities of durability, economy and good appearance. 
MASTIPAVE is available in several appealing colours in rolls or tile form. 
It is applied by cold cementing with MASTIPAVE cement to the floor base. 


Write for full details. 


BROWN:‘TAWSE L- 


ST. LEONARDS ST. BROMLEY 4y BOW. LONDON. £3 
MOSLEY ROAD. TRAFFORD PARK.MANCHESTER 
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When you Specify and Use 















DAMPCOURSES, 
ROOFINGS & 
BUILDING 
PRODUCTS 


SPHINX 


DAMP COURSES\ 
" Lead & Bitumen 

“ X.L.” (Hessian base) 
“$.P.” (Fibre base) 


FELTS 
Untearable Felt 
Sarking Felts 
Roofing Felts 


you assure your buildings of the 
most perfect, lasting protection 
against all weather conditions. 
Yet their cost, based on years of 
service, is remarkably low. 
Remember, there’s a SPHINX 
product for every waterproofing 
need—for every class of building. 








Road Jointing 


“ SPHINX” Plastic 





“SUBLINO” Cork Felt 
(for Cement Floors) 


SPHINX z 
FLAT ROOFING 


for concrete or wood 
flats; approved by leading 
Architects. 





For details, samples, &c., 
write the Sole Manufacturers : 


H.R. VAUGHAN & CO., LTD. 


Waterproofing Specialists & Roofing Contractors 


Sphinx Works, Gateshead - - 
Durex Works, Preston - - 
Fulwood House, High Holborn, W.C. 1. 





SPHINX HOLLOW 
PARTITION BLOCKS 
for Noiseproof and Fire- 4 

proof. [Rartitions, &c. 











Telephone 71279 
2» _ ** 4460 
3» Cha. 7080 
























etl 


- 
COPPER DAMP-PROOF COURSE 





Copper strip is the ideal material for a damp-proof course. 
Being of solid metal, highly resistant to corrosion, it is 
permanently waterproof. Supplied in rolls, it is easily and 
quickly laid. It will not squeeze out, even under the 
heaviest structures, and will not crack under settling stresses. 


ESTABLISHED 1783 











Thomas NSURMIEPY & Sons Ltd. 











Head Office London Office 
MARTINS BANK BUILDING 168 REGENT STREET 
LIVERPOOL, 2. LONDON, W.1. 








BRITAIN’S FASTEST 
& STRONGEST | 





“FOWLER” 
5/321 


CONCRETE MIXER 


STOCKS AT 


LONDON :— 
TITAN WORKS, GRAYS, ESSEX. 


Phone: 414 Tilbury 


GLASGOW :— 
179/185, DUMBARTON RD., GLASGOW. 


Phone: 5985 Glasgow 


THOS W. WARD LTD. 


ALBION WORKS, SHEFFIELD 


Phone: 23001 (12 lines) Grams: Forward, Sheffield 
































IT IS BETTER 


























TO BE 
| SAFE 
—1 [— ‘THAN SORRY 
AYGEE { 
bal —y cy 

















GASPROOF pe 
SPLINTERPROOF 
 BLASTPROOF 

poorS |- - 





























EITHER ; 
PURPOSE OR STANDARD MADE 


SOLID MILD STEEL PLATES 


from 14g. to 13" thickness. 
Sorbo Sheathed Rubber Gaskets. Reinforced Wired Plate Glass Peepholes. 


AYGEE GASPROOF DOORS 


CAN BE MADE IN SINGLE OR DOUBLE UNITS OR TO SLIDE 
A Product of 


AY GEE LIMITED 


MANUFACTURERS OF PATENT ROOF GLAZING AND LANTERN LIGHTS 
METAL WINDOWS e CANOPIES e LEADED AND COPPER LIGHTS 
GLASS WALL LINING e PUTTY GLAZING e BEVELLING e SILVERING, etc. 


100 WESTMINSTER BRIDGE RD., LONDON, S.E.1 
Telephone: WAT. 6314 (6 lines) 
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FAST WORK! 
— ba 6s With the Ain. 
PUMP 
32,000 GALLS. 
PER HOUR 


CAPACITY. 









All machines 
can be fitted 
with BRANCH 
PIPES FOR 
FIRE FIGHTING. 







The 3 in. size pumps SUCTION 

12,000 galls,, 2 in. 

oR. Write Yor LIFT 
ce details if interested. 28 ft. 6 in. 


Above is pictured the HOMELITE 4 in. heavy capacity 
32,000 galls. per hour Pump. Heads up to 50 ft. One 


HUNDREDS of 
HOMELITE 


unit pump and 12-h.p. engine for extreme simplicity; 
no extra shafts, no couplings, no bearings; no extra priming 
pump. Once primed—ALWAYS primed. For seepage: one 
gall. per hour. See actual demonstration—any time 
PUMPS NOW IN —any place at our expense entirely. Investigate fully 

USE ON our claims of amazing performance and lowest running 


A R p WORK costs. Write for leaflets. 
eel « WE HAVE A COMPLETE RANGE OF EMERGENCY LIGHTING SETS 











‘Each of our 





We invite you 

to make application for your copy 
of our 1939-40 catalogue — 
now ready for distribution 


and also, we invite you 
to see what you buy before you buy 


representatives carries a 2-light 
specimen frame—one you can examine closely, 
at your leisure. They, and we, will be happy 
if you will make use of this opportunity to study 
the merits of our 
“ RAINTITE’? WINDOWS 
Patent Nos. 477,570 & 464,933 


Rainproof : draughtproof : 
complete freedom from ‘easing’’ sashes 


AUSTINS, ILFORD | 


GREEN LANE, ILFORD, ESSEX 


mt 
































C.H.JOHNSON & SONS, Ltd. ILFORD OO!II 
Prersi RS ON 200, Irkdale Street, Manchester, 8. 
CONTRACTORS’ PLANT Est. 1790 Cridland 
C.H.J.122a 
LIARS 











TOOL 


FOR 
CONTRACTORS 
CARPENTERS 















me PAINTERS ees 


BLACKSMITHS 
ENGINEERS 


ETC. 


BRICKLAYERS 














CLARK, HUNT 


& CO. LTD. 


159-161, SHOREDITCH, LONDON, E.| 


TELEPHONE — BISHOPSGATE 2131 —— 14 LINES 
































June 30 1939 


Self-contained 


VENTILATION 
& FILTRATION 
UNITS for 


A:R-P: shelters 


(Tested & approved by the Home Office) 


Shelters should be capable of giving 
protection to as many as the floor area 
will accommodate, since it is inconceiv- 
able that persons would be refused ad- 
mittance to a shelter which still had space 
available. 






Similar plants have been installed by: English 
Steel Corporation, Thos. Firth & John Brown, 
Trollope & Colls, Metropolitan Water Board, 
Kilverts, Darlington Forge, and leading Gas and 
Electricity Undertakings, etc. 





SUTCLIFFE, SPEAKMAN 


AND COMPANY LIMITED 
LEIGH, LANCS. 


TELEPHONE : 94, 95, 96, LEIGH. TELEGRAMS: “UTILIZATION,’’ LEIGH, LANCS. 


LONDON OFFICE: 66 VICTORIA STREET, S.W.1. 


THE BUILDER 





Shelters equipped with ventilation and filtra- 
tion plants need be no more than one-fourth 
the size of unventilated shelters for equivalent 
accommodation. This much reduces the con- 
structional cost per person, and also minimises 
the size of the target and its vulnerability both 
to gas and high explosives. 


We, as general engineers and the largest manu- 
facturers of activated carbon, have unrivalled 
experience in the design and equipment of 
power-operated ventilation and filtration plants, 
equipped with standby operation by pedal, 
manual, or other independent means. 


We are prepared to co-operate with Architects, 
Contractors or Ventilating Engineers in the 
design of plant for specific applications. 


Dimensions of 
Standard Plant 
for 50 persons 


AIR FILTRATION PLANT. D 


FOR 50 PERSONS 
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Lead fascia to entrance canopy, London University. 


Architect: Charles Holden, F.R.I.B.A. Craftsmen: Messrs. Stoner & Saunders Ltd. 


Permanence and 
decorative value 


s 


Lead was used for the fascia of this canopy. It is permanent, and 
lends itself to a great variety of decorative treatments. The ornament 
in this case is in relief, with a recessed central portion, which has been 


gilded in order to emphasise the motif. 


The small detail photograph shows one of the units assembled on the 


bench together with the first part of the welted joint. 


LEAD 


A series of Information Sheets (part of the 
Architects’ Journal Library of Planned Informa- 
tion) and Technical Bulletins on the uses of lead 
in building construction have already been issued. 
If you do not already receive all technical publi- 
cations as issued, please write to the Council, who 
will gladly place your name on their mailing list. 





LEAD INDUSTRIES DEVELOPMENT COUNCIL - REX HOUSE - 38 KING WILLIAM STREET - LONDON - E-C-4 


B149 
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The last penny that need be spent... 


Once CELLACTITE Roofing and Vertical Cover is installed, not another penny 
need be spent on it for generations. Extremes of climate will not affect it, 
and many years’ experience has proved that even under the action of acrid 
industrial fumes CELLACTITE remains unimpaired. Not only is all upkeep 
cost thus eliminated, but CELLACTITE is moderate in first cost, simple in 
erection and adaptable to every requirement for Roofing and Vertical Cover. 
May we send you detailed Reference Catalogues dealing with the Sheeting 
and with the Cellactite “Medway” Roof Ventilator in uniform material ? 


STOP PRESS. CELLACTITE Sheeting and Ventilators were supplied for Westminster City Council Central 
Cleansing & Transport Depot, Gatliff Road, $.W.1. (Architect: G. Grey Wornum, F.R.1.B.A.) See page 1242. 





The photograph on right 
shows an extensive instal- 
lation of CELLACTITE 
Sheeting and Ventilators 
for Pirelli General Cable 
Works, Ltd., Eastleigh. 
Cellactite & British Uralite Ltd., 
Lincoln House, 296/302, High 
Holborn, London, W.C.1. 
’Phone: Holborn 5291-2 & 8824. 


Grams: Holb, London. 
Works: Higham, Kent. 





ae 


(1) Bitumen enveloped 
corrugated steel sheet 
on to which are bonded 
CELLACTITE Asbes- 
tos Asphalt felts, con- 
ferring (2) impermea- 
bility from without, and 
(3) special acid-proof 
and non-drip properties. 


CELLACTITE 


PERMANENT, ASBESTOS-PROTECTEe METAL 


ORO rT a ae -aae | 


TAS/Cel.227 
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Prestatyn Holiday Camp, North Wales. 


Mr. William H. Hamlyn, F.R.ILB.A., Architect to the L.M.S. Railway. 


Illustrated and described on pages 1219 to 1224 of this issue. 





LOCKERBIE & WILKINSON LTD. 


ALEXANDRA WORKS, TIPTON, STAFFS. 


Locks and General Ironmongery. 
Floor Springs. Special Cylinder 
Latches for Chalet Doors. Turnstiles. 





WE SPECIALISE in FITTINGS for HOLIDAY CAMPS 


ton 


Trade Mark 




















PRESTATYN HOLIDAY CAMP 


Architect: Mr. WILLIAM H. HAMLYN, F.R.I.B.A. 








— 





GENERAL CONTRACTORS 


MSLAUGHLIN & HARVEY tp 


HIGHBURY, LONDON, N.5 
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EMPIRE STONE 


FINISHING 

The finishing of Empire Stone consists of removing the 
top skin. In some cases this is done by machinery, 
and the left-hand photograph above shows the machine 
rubbing of ashlar. The removal of the top skin of cement 
is a process which involves extra time and labour, but 


which considerably improves the appearance of the stone. 


. BUILDER 





EMPIRE STONE COMPANY LIMITED, THANET HOUSE, 231 STRAND, LONDON, W.C.2 
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IN THE MAKING: 7 





The photographs on right show a portion of the testing 


and finishing shops. Note the elaborate work at the 
back of the stones in the upper photographs. !n steel 
framed construction the stonework is frequently more 
elaborate at the back than at the front. All stonework 
is covered with slurry at this stage to keep it clean 


during handling and fixing. 
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ALBANY SENIOR SCHOOL & CLINIC, ENFIELD 





Frank Lee, Esq., L.R.IB.A., A.M.I.C.E., Architect 
Illustrated and described in this issue see pages 1225 to 1229. 


CONTRACTORS 


CHASTON & C° L™ 


HOLLAND - ON - SEA 


CLACTON 


ESSEX 


Telephone: Holland-on-Sea 2100 





Sub-contractors :— 





Wall Panelling and Flush Doors 


BOULTON & PAUL LTD. — Constructional Steelwork SADD & SONS LTD. - 

PERMANITE LTD. — Asphalt Tanking and Floors TOTTENHAM GAS CO. — Gas Installation and Fittings 
ROWE BROS. LTD. — Metal Windows CORK INSULATION CO. — Cork Flooring 

NORTHMET POWER CO. - Electrical Installation PARKER WINDER CO. — Cloakroom Fittings 

CARTER & KERNAHAN = — _ Floor and Wall Tiling FROY & SONS LTD. — lronmongery and Door Furniture 


GARTON & THORNE — Aluminium Shower Frames 
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RUFE SEAL 











Architect : 









Frank Lee, Esq., 
L.R.ALB.A., Assoc.M.Inst.C.E. 


at Albany Street School 
Enfield 


A very fine example of RUFESEAL built-up bitumen 
roofing finished in specially jointed cement screed. 
_RUFESEAL roofing provides good insulation and is 100% 
waterproof. The RUFESEAL method permits of a number 


of attractive finishes other than that here illustrated. 


a For full particulars write to: 


EVERSEAL PRODUCTS LTD. 


144 WIGMORE STREET, LONDON, W.1. Telephone: Welbeck 9286/7. 
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& LAWLEY & 
MERGENC\@ae LIGHTING 


CONTROL ROOMS 
BASEMENT SHELTERS, &c. 


Light is essential to “carry on” in an emergency. 
The Lawley System ensures effective lighting in- 
stantly when regular supplies have been cut off. 
It is the last word in safety, simplicity, reliability 
and economy. 

All Lawley outfits are self-contained with their 
own trickle-charger and incorporate the use of 
the new VARLEY DRY ACCUMULATOR, 
acknowledged as the best for the purpose. No 
free acid to spill, no jelly acid, no fumes, lighter 
and smaller than others. 

















Applications from Electrical 
Engineers for agencies invited. 














BEESTON 


ROBIN HOOD SECTIONAL 
DOMESTIC BOILERS 





> 


FOR LARGE HOT WATER INSTALLATIONS 








Substantial construction—thickness of metal—t in. Hayward’s “Reform” system of Roof Glazing 
Large waterways—ample cleaning facilities. is specially suitable to the construction of 
Sections assembled with heavy machined nipples Car Shelters for private or public purposes. 
and short bolts. Gable end roofs or hipped roofs are supplied 
ted “ nyo seat eantiiaaiicies according to requirements, the whole of the 
ess. . 
hte Agata Nalinidsa + acote ies eee ony produced by —— 
PLEASE WRITE FOR OUR LATEST CATALOGUE. oe ee 
The -BEESTON BOILER Co., Ltd., 
BEESTON, NOTTS. HAYWARDS LTD., UNION ST., BOROUGH, LONDON, S.E.1 
ROBIN HOOD, BEESTON 6 DOMESTIC BOILERS, & BEESTON Telephone: Waterloo 6035-6039. 











ot RAS RTO A oh aE 2a AS ‘SCRA i NNN. 
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CLAY CUTTING... 


By using a KANGO Electric Hammer with the spade tool, clay and similar materials 
can be cut quickly and effectively, with considerable saving of labour. The cutting 
spade is held rigidly into the hammer, obviating any danger of the spade being left 
in theclay. The weight of the Hammer plus the spade tool is sufficient to drive the spade 
more than its full length into the soil. Write for full particulars in Catalogue 1C50. 














Other uses for the 

KANGO Electric Hammer 
Cutting holes in Bush hammering. 
floors, walls, ceilings. Pointing. 
Drillingholesupto2" Tamping. 
diameter x 24"deep. Vibrating. 


Chasing. Boiler and 7 
Brick raking. Tank Scaling, 
Hacking. and many other jobs. 













a p n F ELECTRIC Ke 
HAMMER .% Wey 


Mansions Motor Co. Ltd., Morden Factory Estate * South Wimbledon ¢ S-W:19 LiBerty 4253 (3 lines) 


DEPOT FOR LANCS AND DISTRICT: R. G. JEFFRIES, 8 BIRCH AVENUE, TALBOT ROAD, OLD TRAFFORD, MANCHESTER, 16. 








Agents :— 
H. L. BOLTON, 106, QUEEN’S HEAD ROAD, POLLOCK, BROWN & CO. LTD., 
HANDSWORTH, BIRMINGHAM, 21. NORTHAM WORKS, SOUTHAMPTON. 
ISAAC ROBSON & CO. LTD 
BRAND ELECTRICAL & ENGINEERING CO. LTD., LILAC TERRACE, REGENT STREET, LEEDS, 2, 


and BRIDGE ROAD, STOCKTON-ON-TEES. 





22-23 SKINNER STREET, NEWPORT, MON. 
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NEW PREMISES FOR WELWYN 


Architect : 
Louis de Soissons, Esq., F.R.I.B.A., $,A.D.G. 
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STORES (1929) LTD. 


For other illustrations and description of this 
building see pages 1230 to 1232 of this issue. 


CONTRACTORS 


WELWYN BUILDERS «> 


BUILDING & ENGINEERING CONTRACTORS 


WELWYN GARDEN CITY - HERTS 


Established 1921 


Telephone: Welwyn Garden 520 (3 lines) 


THE WHOLE OF THE JOINERY AND SHOP FRONTS FOR ABOVE 


BUILDING WERE ALSO EXECUTED BY THE GENERAL CONTRACTORS 


OTHER CONTRACTS IN HAND OR RECENTLY COMPLETED: 


BEAUMONT SCHOOL, ST. ALBANS 
SCHOOL, HATFIELD 

HART HILL SCHOOL, LUTON 
JUBILEE SCHOOL, BEDFORD 
“PEARTREE” PUBLIC HOUSE 
ANTI-AIRCRAFT HEADQUARTERS 
NEW STORES AND FLATS, MILL GREEN 
SECTIONAL FACTORY SCHEMES 
FACTORY, WELWYN GARDEN CITY 
PREMISES, WELWYN GARDEN CITY 
HOUSING SCHEMES - 

SEWAGE DISPOSAL SCHEME 


4,000,000 GALLON RESERVOIR, ABBOTS LANGLEY 


ROADWORK AND SEWERS - 


- Herts. C. Council. 


- Herts. C. Council. 

- Luton Corporation. 

- Bedford Corporation. 

- Welwyn Restaurants Ltd. 

- Welwyn Garden City. 

- Welwyn Garden City Ltd. 

- Welwyn Commercial Buildings Ltd. 
- Messrs. Barcley Corsets Ltd. 

- Cresta Silks Ltd. 

- Welwyn Garden City. 

- Borough of Hemel Hempstead. 
- Borough of Watford. 

- Welwyn Garden City. 


(ON LONDON COUNTY COUNCIL, HERTFORDSHIRE COUNTY COUNCIL, AIR MINISTRY, AND WAR OFFICE LISTS.) 
(PTET RS RS ER IR 
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NEW PREMISES FOR WELWYN STORES (1929) LTD. 


Architect: Louis de Soissons, Esq., F.R.!.B.A., S.A.D.G. See also pages 1230 to 1232 of this issue for other 
General Contractors: Welwyn Builders Ltd. illustrations and description of this building. 


ATTOC 


HOLLOW BLOCK FLOORS 


totalling nearly 17,000 square yards, together with 
steelwork encasing, staircases and reinforced concrete 
construction in this notable building were carried out 
by Attoc Blocks Ltd. 


OTHER RECENT CONTRACTS INCLUDE : 








RECORDS OFFICE, ROEHAMPTON, for the Bank of England. Architects: Messrs. Troup & Steele, FF.R.1.B.A. 
MILLER GENERAL HOSPITAL, GREENWICH. Architects: Messrs. Pite Son & Fairweather, FF.R.I.B.A. 
NEW PREMISES for Messrs. DOULTON & Co. Ltd., Lambeth, S.E.1. Architects: Messrs. T. P. Bennett & Son, F.R.I.B.A. 
NATIONAL INSTITUTE OF MEDICAL RESEARCH, Mill Hill, N.W.7. Architect: Maxwell Ayrton, Esq., F.R.I.B.A. 
é ROYAL NATIONAL LIFEBOAT INSTITUTION, New Factory, Barnet By-pass. Architect: H. Kenchington, Esq., F.R.1.B.A. 
E MOORLAND COURT FLATS, BIRMINGHAM. Architects: Messrs. Essex & Goodman, FF.R.I.B.A. 
WARNER THEATRE, LEICESTER SQUARE. Architects: Messrs. E. A. Stone & Partners. 







) TOWNSEND HOUSE, GREYCOAT PLACE, 
LONDON, 5S.W.1. 


BLO CKS Tel.: VIC. 9324 (5 lines). 
¥ . 
LTD) didiond Office: 174, CORPORATION STREET, BIRMINGHAM, 4. 
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NEW PREMISES FOR WELWYN STORES (1929) LTD. 


Architect : 


7 General Contractors : 
Louis de Soissons, Esq.; F.R.1L.B.A. S.A.D.G. Welwyn Builders, Ltd. 


STRENGTH OF *° 
» e STRUCTURE 


In the enormous variety of modern buildings in which steel is used 
it is seldom seen in the finished structures. Yet the whole existence 
and safety of such buildings are based on a steel frame. The 
impression of its enormous strength is conveyed aft a glance, even 
to the lay mind. 

There is also a property peculiar to the steel-framed construction 
that it is equally strong in tension and compression. Consequently 
in addition to efficiently undertaking its normal work, it is equally 
able to resist shock from forces ‘n any direction such as might 
occur from explosions due to any cause. Steel for your next 
contract—by DAWNAYS. 


DAWNAYS5S LIMITED 


STEELWORKS ROAD ° BATTERSEA ° LONDON ° $.W.11 


WELWYN GARDEN CITY - SWANSEA - CARDIFF . NORWICH 
SOUTHAMPTON : CHELTENHAM - ROMFORD 
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“You can shilt 
those boards — 
that concrete’s been 

down fen hours — 






























* 


By using Ciment Fondu the period of waiting for concrete to harden is 
reduced to a few hours. Concrete placed overnight is sufficiently strong 
for many purposes next morning, and at 24 hours will withstand anything. 
Shutterinng and other formwork may be stripped twelve hours after placing 
the concrete, the same timber being used elsewhere with great saving of costs. 


LAFARGE ALUMINOUS CEMENT CO., LTD. 


296-302, HIGH HOLBORN, LONDON, W.C.1 


Telegrams: Cimenfondu, Holb., London. 


Telephone: Holborn 8687 (3 wae 4 ee nae 
Orks: est urrock, Essex. 
ALUMINOUS CEMENT 





CONCRETE ROCK- HARD IN ONE Tey 


@ 3-644 
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Structural 
| A. R.P. 


3 VALID REASONS FOR USING 


KLEINE 
FLOORS 


IN NEW BUILDINGS 


CVOVSSSOSSTSSSITIT | 


| THEY RESIST 


Penetration by light incendiary bombs 


(Home Office Test) 
2 THEY RESIST 


The general spreading of fire 


3 THEY REDUCE 


Floor debris-loads on strengthened basements 
to a practical minimum 


FOR FULL INFORMATION CONCERNING — THESE 
FACTS AND ALSO FOR SCHEMES FOR PROVIDING 
AIR-RAID SHELTERS IN EXISTING BASEMENTS 


mmunicate with The Manager, Enquiries Dept :— 


THE KLEINE COMPANY, LTD. 


NEW OXFORD HOUSE : BLOOMSBURY WAY -LONDON: W.C.I 
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C.W.S. new Cabinet Factory, Pelaw. 


n7205, 3 ith i et og em teehee! 
Architect: W. G. Townsend Gray Contractors: C.W.S. Building Dept., Newcastle. 


A lovely job—in fact one of the best I have seen. The 


stucco is “as hard as iron”. and of an excellent texture, 


although that is really only to be expected when 


“Adamite” Mixture stucco 


is properly applied. Graded sand, permanently coloured by 
a special process—in this instance, cream—and “Atlas 
White” Portland cement. No free colouring matter. The 
loading bay, which in this picture is unfortunately hidden 
by the lorries was originally left with the red _ bricks 


showing, but after the application of 


“Ellicem” tenacious cement coating 


they tone-in perfectly, having a hard—very hard—broken 
white surface which will last for many years, even though 


they may get rough treatment. May I send you details? 


Gu ae 


The Adamite Company Ltd. Head Office: Manfield House, Strand, W.C.2 


Temple Bar 6233 


Divisional Offices: 42, Deansgate, Manchester, 3; 83, Colmore Row, Birmingham, 3. 
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Church of St. Mary and St. George, Sands, HIGH WYCOMBE. ‘Phorpres’” Rustic bricks limewashed were used inside and out. 
Architect : Gerald Wellesley, F.R.I.B.A. and Trenwith Wills, A.R.I.B.A. Contractors: Wm. Hartley & Son, Wexham, Slough, Bucks. 


‘PHORPRES’ RUSTICS 


wee LEMEWASHED WHITE 


LONDON BRIGK GOMPANY LTD 


HEAD OFFICE: AFRICA HOUSE, KINGSWAY, W.C.2. TELEPHONE: HOLBORN 8282 


BIRMINGHAM DISTRICT OFFICE: PRUDENTIAL BUILDINGS, ST. PHILIP'S PLACE, BIRMINGHAM, 3. COLMORE 4142 
SHEFFIELD DELIVERY DEPOT: L.N.E.R. Goods Station, Tinsley. Attercliffe 41573 BRISTOL DEPOT: Ashley Hill Goods Depot (G.W.R.) Ashley Hill. Bristol 46572 
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‘CIVIL DEFENCE BILL 


Under the new Civil Defence Bill all those 


who own commercial buildings, or occupy 


factories, in vulnerable areas must provide 
_ shelters for the occupants. To qualify for 
| the Government grant, schemes must be 


prepared by September 30th. 


| Designs for the strengthening of basements 
to form shelters, also for other shelters where 


| applicable, will be provided on request, by: 














THE BRITISH STEELWORK ASSOCIATION 
STEEL HOUSE, TOTHILL STREET, WESTMINSTER, S.W.I. 
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PIONEER rinz-nesis tant 


id FINISH 


A.B.P. GRADE 


This inexpensive plastic finish, made from mineral anhydrite, has 
remarkable fire-resistant properties. The Home Office A.R.P. Hand- 
book No. 9 recommends compositions of this type. ‘Pioneer’ 


Fire-Resistant Finish is suitable for application by spray. 


CASEBOURNE & CO. (1926) LTD. 
A subsidiary company of 


IMPERIAL CHEMICAL INDUSTRIES LIMITED 


DEPT. P.8, IMPERIAL CHEMICAL HOUSE, LONDON, S.W.14 


Sales Offices at Belfast, Birmingham, Bradford, Bristol, Glasgow, Leicester, London, Manchester, Newcastle-on-Tyne 
Peterborough, Shrewsbury and York 


F517 
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IN HOUSES WHERE 
COMFORT COMES FIRST 















 Eaglesfield Lodge,’ Camberley, Surrey. 
Heating Engineer and Builder: J. McLean Keil, Camberley. 


The Crane installation included 2-column radiators, ‘ Carlton’ 
heating -oiler and Crane Domestic boiler for hot water supply. 





Ree Ce OF, 


... they choose GRANE heating 


TO meet the demand for real comfort combined with elegance 





“Eaglesfield Lodge’’ at Camberley was fitted with ‘Crane’ 
heating. The quality and precision of all ‘Crane’ equipment 
ensure complete satisfaction for architect, heating engineer 


and client. 


CRANE 


VALVES, FITTINGS AND HEATING EQUIPMENT 


t GLASGOW, BIRMINGHAM, BRISTOL, MANCHESTER. Work IPSWICH 


C R nN N fF 4551 LEMAN STREET, LONDON, E.| e LONDON SHOWROOMS 118 WIGMORE STREET, W.1 
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CHANCERY 7422-7423 -/424 
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By eliminating the use of close boarded shuttering during construction Hy-Rib cuts out one complete 
labour process. The saving in labour, material and time is considerable. The Hy-Rib sheets perform 
the dual purpose of supporting the concrete slab whilst it is being poured and acting as the reinforcement 
for the finished slab, thereby permitting the operation of centering the concrete and laying the reinforce- 
ment to be carried out simultaneously. Hy-Rib is a reinforcement which can be laid with the certainty 
that it will remain in position at the bottom of the slab where the maximum reinforcing value is developed, 
theréby providing a guarantee of safety. Hy-Rib provides on the soffit of the finished slab a ready 
“* keyed ” surface to receive the ceiling plaster, and no hacking or other treatment is necessary after the 


temporary timbers have been dismantled. 


A. The rigid strengthening ribs of Hy-Rib carry the wet concrete, thereby eliminating close boarded centering and 
speeding up construction. 

B. Wood bearers only required during the concreting operation. 

C. Keyed formation of Hy-Rib mesh provides a soffit with an exceptionally tenacious bond for the plaster and 
eliminates the danger of falling ceilings. 

D. Hy-Rib is the reinforcement for the concrete. It cannot “ ride up ” into the Iccncrete when the slab is poured or be 
displaced. Hy-Rib ts a guarantee of maximum reinforcement efficiency. 

E. “Mechanical bond ” between steel reinforcement and concrete is provided by the teeth of the Hy-Rib mesh to 
distribute the stresses evenly throughout the slab. 





OSSIBLE ONLY WITH 
HY-RIIB SALES 


HORSEFERRY HOUSE @ WESTMINSTER @ S.W.! 
TELEPHONE - VICTORIA 4477 (12 LINES) 





AN ADVERTISEMENT OF THE TRUSSED CONCRETE STEEL CO. LID., LONDON 





$5 













@ 4-387 
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AIR RAID SHELTERS & TRENCHES 


In accordance with conditions laid down by the Home Office. 
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Standard Shelter, 30' 0" x 7' O" x 6' 6" high, to hold 50 persons. 


“  SELF-SENTERING 


Note the following points: 


No heavy sections to handle — Self-Sentering is light and easy to place 


in position. 


No close boarded shuttering required — Self-Sentering needs temporary 


supports only. 


No curving to be done — Self-Sentering sheets are sent to the site 


curved to the required radius. 


No waste of time or money — Self-Sentering gives a speedy and economical 


job. 


LET US QUOTE FOR THE REINFORCEMENT COMPLETE. 


SELF-SENTERING EXPANDED METAL CO. LTD. 


Telephone: Central 2210/1226. 38/39, QUEEN STREET, LONDON, E.C.4. Telegrams: Seltrussit, London. 
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For the Flat . . 
ONE 


ASCOT MULTI-POINT 
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‘‘East Acton Court’’ Flats. Architect: 
G. A. Jellicoe, F.R.1.B.A., and Partners. 
See p. 164 of ‘‘Ascot”’ ‘‘Flats’’ Book. 


CL hd hd. 






a 








ONE ‘‘ASCOT”’ Multi-point Heater will provide an instant 
supply of hot water for kitchen, bathroom and bedrooms. 


The cost of installation when properly planned is competitive 
with any other system of hot water service and all the user 
has to do to obtain as much hot water as required is turn 


the tap. 


You are invited to call on the services of the ‘‘Ascot’’ Service 
Department, which exists to co-operate with you and advise 
on the best methods of dealing with any proposed hot 
water installation. 


A S Cc O T GAS WATER HEATERS LIMITED 
244, HIGH HOLBORN, LONDON, W.C.] 


MANCHESTER BIRMINGHAM . BRISTOL SOUTHAMPTON CAMBRIDGE GLASGOW 
51, King St. 99, Corporation St. 43a, Queen’s Rd. 34a, Above Bar 6, Sidney St. 75, Bath St. 
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=~" 352-364, EUS 


AND AT LIVERPOOL, BRISTOL, GLASGOW, ETC. 





STRUCTURAL 
STEEL WORK 


Steel Buildings « Roof Trusses « Hay 
Barns - Water Towers - Steel Staircases - 
Steel Doors - Contractors’ Store Sheds - 
Electrically welded structures. 


CYLINDERS 
CISTERNS 
AND TANKS 


We were the first manufacturers in Great Britain of 
galvanised hot water cylinders. Our cylinders are 
still second to none and can be supplied riveted or 
welded. 

Braby galvanised cisterns and tanks, introduced 
seventy years ago, have always held the lead for 
best workmanship and galvanising and are specified 
by many leading architects. 


Our range includes :— 
Cylinder, riveted throughout. 
Cylinder with body seam riveted 
and ends welded. 
Cistern bent over at top: 
Cistern with angle iron at top. 
Closed top hot water tank. 


ONE NOy.UD rm 5O)\ DIO) \ Rasa 
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He looks all right? 


Most vans, fresh from the paint shop, look all right 
too. But like the horse, on which another genera- 
tion of tradegmen depended for their deliveries, it 
is their ability to stand up to hard work that proves 
their worth. 


Ask friends in the trade about their experience with 
Fordson commercial vehicles and you will receive 
answers like these ! 


“We have spent not one penny on repairs.” 


“The van has done 24,000 miles without 
one day off the road.” 


“Any addition to my fleet will certainly. 
be Fordson.” . 


Call at the premises of your Fordson dealer. He is 
near-by. See the line of good-looking Fordson 
Vans he has to show you, Vans that not only look 
all right but that stay right for thousands on 
thousands of hard working miles. 





FORD MOTOR COMPANY LIMITED, DAGENHAM, ESSEX 
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4 7 LONDON SHOWROOMS: 8% REGENT STREET, W.1 J 
XE, 
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for FASTER 
concrete construction — use 


‘FERROCRETE 


RAPID HARDENING PORTLAND CEMENT 


By producing concrete which is as hard in 4 days as is concrete made with 
ordinary Portland Cement in 28 days, ‘Ferrocret:’ speeds up construction and 
thus saves shuttering, overhead costs and gives earlier completion date. 


A BLUE CIRCLE PRODUCT 
THE CEMeEnT MADK ET ING CeanraA eT titted 





Tan ain ca 


pase DA ETS ta 
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—why not try us FIRST? 


Much time, temper and trouble would be saved if every enquiry 
for piain steel sections were to be referred to Shepherd’s 
Bush 2020, extension 29, in the first place. We guarantee 
to deliver any quantity, cut to length, anywhere in Greater London, 
in 24 hours. Could we—could anybody—say fairer than that ? 


T.C.JONES AND COMPANY LTD 


eo) ee 4 Ole) oem.) | ag Re), |ole), Aaa. pz Phone: Shepherd’s Bush 2020 
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ri titels | Country House 
ATTIC and CUPBOARD STAIRS SEWAGE 
ing’ CUPBOEI S745) PLIRIFICATION 


























25% more 
space into 
Oe ss 


No climbing into the attic 
when a Milles Disappearing 
Attic Stair is fitted; the attic 
becomes an extra ‘upstairs 
room’... instantly access- 
ible. As easy to ascend and 
descend as a built-in stair . . . 
and effortless to manipulate 
.. they are completely out 
of sight when not in use. 
Soundly constructed from 
seasoned timber, there 


te 






Typical Scheme for Country Cottage. 


Two recent letters :— 
E. A. Hunt, Esq., F.R.1.B.A., writes 9th Aug., 1938 :— 


are three distinct types :— Namber ‘*Re The Drive, Belmont. The drains at the above 
Non-folding(asillustrated), 428101 will be connected to the new sewer shortly and your 
Folding and Cupboard. plant will no longer be required. 1 would like to say 
One of these will exactly that your installation has worked perfectly, and when 
meet the space oe FREE ———— = shall certainly advise clients to 
ments of the attic an ave a similar installation. 
ceiling hatch. Fix Milles BOOKLET 2/12/37. 
Disappearing Artic _Write for fully ‘* Major-General H. R. Nutt thanks Messrs. Tuke & 
Stairs. They are an Repos niet Bell for their communication and writes to say that 
additional attrac- Milles Attic and their installation continues to give complete satis- 
tion few women Cupboard Stairs. faction.” 
can resist It gives detailed 

specifications, [Illustrated Sheets sent on application. 


illustrations, 
measurement charts and 
prices for all types. 


See it at the 
Building Centre, 


Shs TUKE & BELL Lov. 


Street, W.1. i 
R.D. MILLES, 6-12, Brasenose Road, Bootle, Liverpool, 20 L me A ema 

















1. Australian Jarrah, tongued and grooved inter- 
locking system. 

2. European Beech, dovetail grooved system. 

. European Oak, dowelled system. 

4. Pitch Pine, tongued and grooved 
interlocking system. 


5. Canadian Maple, 
. dowelled system 







A 


selection of 


FLOORING BLOCKS 


Here are a few to remind you of our comprehensive range of wood 
block floorings—carefully selected timbers, scientifically conditioned 
and accurately machined. 


For full list of timbers available, estimates and samples, write or 
phone: 


STEVENS & ADAMS Lid. 


VICTORIA WORKS, POINT PLEASANT, WANDSWORTH, S.W.18 
Phone: Putney 5611 (6 lines). 
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TRADE MARK 


STANDS THE CLIMATE 


About half of India is in the tropics, where paint must stand blistering heat and 
alternate wetting and drying. The north is exposed to marked extremes of heat and 
cold. Over most of India the rainfall is not great, but it varies between such 


extremes as 10” a year in the Karachi desert to over 400” in the highlands of Assam. 


NOBEL CHEMICAL FINISHES. LPMTTE® 


(Associated with Imperial Chemical Industries Limited) 


NOBEL HOUSE, BUCKINGHAM GATE, LONDON, S.W.|I 
A SMA 
D.D 466 
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CELT 


Pt) 
T DIRECTIONS FOR USE wg xs 
nin with cold water to requir’ 
Nsistency and apply m 
Usual manner 





Date ne 


t Sole Manutacture's | .eQ SW. 
*W.FARMILOE LTD, WESTMINSTER 





Ceilingite for ceilings! There’s nothing better, nothing 
quicker, nothing cheaper. Ceilingite saves time because it’s 
mixed so quickly and goes on so easily. Ceilingite saves 
money because a little goes such a long way and lasts for such 
a long time. Ceilingite produces the perfect ceiling—a 
smooth, densely white expanse. No patches, no flaking off. 
For over 20 years Ceilingite has been the decorator’s stand-by. 
Today, wherever you see a good decorator working, you’re 
almost sure to find Ceilingite! 

Also Tinted Ceilingite. 20 beautiful Tints. Send for Free Tint Card. 


T. & W. FARMILOE, LTD., ROCHESTER ROW, WESTMINSTER, S.W.1. 
Telephone: VICtoria 4480 
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BRICKWORK 
CEMENT & STONE 
SUCCESSFULLY 
WATE RPROOFED 










’ SZERELMEY LTD 


SPECIALISTS IN 
RESTORATION. AND WATERPROOFING OF BUILDINGS 





SZERELMEY WORKS, ROTHERHITHE NEW RD., LONDON,S.E16 


-ENTIRELY BRITISH PHONE: BERMONDSEY 2260, 











and the cheapest 
is with (Ref. 31) 


QUICKSTRYP 


the ideal one-application stripper for old, 

hard, thick, weathered paint. Will not 
dry up and remains wet and working 
for 24 hours 


or with (Ref. 32) 


QUICKER-STRYP 


which is NON-INFLAMMABLE and ideal 
for removing varnish, enamel, polish, 
high temperature stoved enamel and 
thin coats of paint in one application 


For removing Ordinary Wallpapers, use (Ref. 36) 


QUICKSTRYP No. 1 WALLPAPER STRIPPER 


Fifteen times faster than water! 
Ten times faster than powder solutions! ! 


All Quickstryp Products are guaranteed free from 
Acid or Alkali and harmless to eyes, skin and clothing. 


A postcard will bring full information. 


QUICKSTRYP CHEMICAL CO., LTD., 
20/22, WILTON STREET, BRADFORD 
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Electric Panel Fires 
will SAVE in an average house 


4 men....28 hours’ work.............. 44544 


3,500 bricks ................. 





54 cub. feet of mortar....................... 


C75 OF the COSE....... ...........0-00:-4. 


L 
45 SQ. FEET OF 
ROOM SPACE 


These figures are based on saving only two chimneys 
in a £600 to £700 house, because no chimney, flue or 
wall-cutting is necessary with a ‘ Belling’. A ‘ Belling’. 
Electric Panel Fire can very easily be fixed in any 
position. A sheet metal box back, supplied with every fire, 
is screwed to the wall and the fire attached firmly to it— 
which completely eliminates cutting the wall. Nor are 
chimneys or flues necessary—which, besides saving as much 
as £28 on the cost of an average house, also saves the room 
space usually taken up by chimney breasts. There are 
designs in our catalogue to suit every room of any type of 
house. May we send you a copy ? 


@ List No. 168a. Beautifully finished in Bright Black 
with Chromium or in Beige Majolica enamel. With 
fire bars or reflector type elements. 


PRICES FROM 
£2.0. 6. 


BELLING & CO. LTD., BRIDGE WORKS, ENFIELD, MIDDX. 


London Showrooms: 313, Regent Street, W.1. 
C.R.C. 514 
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14 English Oak Block Floor— 
Wallace Collection. 


VIGERS 
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PARQUET ... 
STRIP - BLOCK 


IN ALL WOODS 


PHONE: 


6871 
(6 tines) 


fr ©) §& a. sa § 








Use it on the Site 
for Electrical 
HEE tring, O | td k 


/ 
LTT 
<> 
Vy 





The D.L.P. Vice Screwing 
Machine does the work of (1) a 34" 
Parallel Vice; (2) a 3" to 2" Pipe Vice; 
(3) a Tube, Rod and Strip Bender ; (4) a 
Screwing Machine, for threads up to gn 
Whit., 3" Gas or 1" Conduit; (5) a 
Punching Machine; (6) a Cable, Rod and 
Pin Cutter ; (7) Cable Stripper; (8) Flat 
and Conical Anvils. 


3.17 & 











Also for Plumb- 
ing, Gas Fitting, 
and other Light 
Engineering 
Work. 





Patent No. 418,829 Sole Distributors for the British Isles: 


BUCK & HICKMAN LTD 
2 WHITECHAPEL ROAD: LONDON‘E:! 





Overseas enquiries to the Manufacturers: 


DeLaPre Components Ltd., Northampton. 
@ 52-41 









Why argue about the respective protective properties of 
concrete or metal air raid shelters when by the use of BOSTIK 
Universal Adhesive the two materials can be bonded to give 
the advantages of both ? 


To fix iron or steel securely to concrete is a simple matter with 
BOSTIK. First spread a coating of No. 292C on the metal and 
sprinkle liberally with sand. When the adhesive is dry, brush 
off the surplus sand and you have a surface that will take the 
ordinary ‘two-and-one’ sand and cement mix as effectively as 
any brick or porous tile. 


In this way concrete can be securely fixed to a steel frame, a 
technique which is of immense value in the construction of 
strong air raid shelters. Used as a sealing cement, BOSTIK is 
ideal for sealing, etc., in gas-proof shelters and rooms because 
it cannot crack, flake off or dry out. Write for full details and 
Information Sheets. 


Bestik 


BRAND 


ADHESIVES 


B.B. CHEMICAL CO. LTD., ULVERSCROFT ROAD, LEICESTER 





LONDON OFFICE: 


25,NINE ELMS LANE, S.W.8 
‘PHONE: 1479 MACAULAY 





REGISTERED OFFICE & WORKS’ 


PORTLAND, DORSET 


‘PHONE: 2102 PORTLAND 


CHAE CERY 





PT BET 
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A BUILDING EQUIPMENT, ALSOM 
BUILDERS IRONMONGERY 
OF EVERY DESCRIPTION 


PROMDT DELIVERY 5 FRVICE 
rel. MARYLAND. “6030 


[10 LINES] 








WORKS - OFFICES - SHOWRCDMS 
STRATFORD * LONDON - E.1S. 





YOUNG MADTEN":® 
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Liability Insurance 


ERS 
— 
NCE 


LTO 





A MUTUAL ASSOCIATION 


ESTABLISHED IN 1881 BY BUILDERS FOR BUILDERS 


INSURES against liabilities for accidents to WORKMEN and the 

PUBLIC, the surplus at the end -of each financial year being 

RETURNED to POLICY HOLDERS as a REBATE on renewal. 

REBATES DURING THE PAST EIGHTEEN YEARS HAVE 
AVERAGED 30 PER CENT. 


FULL COVER. LOW RATES. COMPLETE SECURITY. 





DIRECTORS: * 
G. M. BURT, Esq. (John Mowlem & Co., Ltd.), London (Chairman). 
A. H. ADAMSON, Esq. (T. H. Adamson & Sons), London. 
Lieut.-Colonel W. W. DOVE, F.S.A. (Dove Brothers, Ltd.), London. 
Sir Wm. NICHOLSON, J.P. (W. Nicholson & Son (Leeds), Ltd.), Leeds. 
FRANK P. RIDER, Esq., J.P. (T. Rider & Son, Ltd.), London. 
S. GUY SAPCOTE, Esq. (Wm. Sapcote & Sons), Birmingham, 
CLIFFORD C.TROLLOPE, Esq. (Trollope & Colls, Ltd.), London (Deputy Chairman). 
SECRETARY : 
H. G. GANNAWAY. 


SOLICITORS : 
MACKRELL, MATON, GODLEE & QUINCEY, 21; Cannon Street, E.C. 


AUDITORS : 
KENNEDY, FOX, OLDFIELD & Co., Chartered Accountants. 





Rates and Full Particulars on Application to the Secretary, 
31 & 32, BEDFORD STREET, STRAND, LONDON, W.C.2. 
Telegrams: SCAFFOLD, LESQUARE, LONDON. Telephone: TEMPLE BAR 4122, 

















THE BUILDER 


june 30 1939 


WE SPECIALIZE IN LOCKS, DOOR FURNITURE 
AND ALL GENERAL IRONMONGERY FOR FF 


HOUSES, HOSPITALS, FLATS, SCHOOLS, ETC. 


These illustrations represent examples of our 1938 designs. 


of ALES 
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A.R.P. FILTERS AND VENT CLATORS. 
Fraser & Ellis, Ltd. , Ltd. 
Greenwood’s Ventilating Co., Ltd. Sutelifie: Speakman & Co., Ld. 


A.R.P. SHELTERS. 





BEACHCROFT SONSGETE, SLAB 
A a a SHELTERS, LEYTONSTONE, E.11 
sini « BLOCKS, ETC. MARyland 4747/8. 











Kent & Sussex Contractors, Ltd. 


ABRASIVE MATERIALS. 
Alundum.—The Adamite Co. John Oakey & Son, Ltd. 


ACOUSTICAL MATERIALS. 
Huntley & Sparks, Ltd. Patent Impermeable Mill- 
May Acoustics, Ltd. board Co., Ltd. 
AIR COMPRESSORS. 
LACY-HULBERT & Co., Ltd., 
Waddon, Croydon, 
Keith Blackman, Li 


AIR DUCTS. 
Harvey, G. A., & Co. (London), Ltd, 
AIR-WASHING PLANT. 
Keith Blackman, Ltd. Sturtevant Engineering Co., Ltd. 
ALUMINIUM PAINT. Northern Aluminium Co., Ltd. 
Berry, Wiggins & Co., Ltd. 
ANTI-VAK TRAPS. Greenwood & Hanson. 


ARCHITECTURAL METALWORK. 
Baker, W. A., & Co., Ltd. Macfarlane, Walter, & Co., Ltd. 


** Boreas ’”’ Works, 


Ewart & Son, Ltd. 


Bostwick. Palmer, T. W., & Co., Ltd. 
Cooke’s (Finsbury), Ltd. Roneo, Ltd. 
Haywards, Ltd. 


ARCHITECTURAL WOODWORK. 
Grayson Rollo & Glover Docks, L' 


ARTIFICIAL STONE MANUFACTURERS. 
(See also Cast Stone.) 
Ferro-Concrete (Shepperton), Ltd. Stuart’s Granolithic Co., Ltd. 
Hobman, A. CO. W., & Co., Ltd. 


ASBESTOS. 
ASBESTOS ea ae sa a, 
Street, London, S.W.1 ae 
Sowest.” 


ASBESTOS CEMENT PRODUCTS. 
FOR S$ 
6 


THE ORIGINAL ASBESTOS: 
CEMENT. ‘Slates and Tiles, Flat 


Sheets and Corrugated Sheets, etc. 


47, Victoria 
"ee Bestoslate, 





Write to: 

G.R. SPEAKER & CoO. LTD. 
Eternit House, 
Stevenage Rd., London, S.W.6 
Tel.: FULham 1116. 











Atlas Stone Co., Ltd. 
British Roofing. 
Sankey, J. H., & Son. 


ASBESTOS TILES AND SHEETS. 
Sankey, J. H., & Son, Universal Asbestos Mfg. Co., Ltd. 


ASPHALTE. 


Universal Asbestos Manufacturing 
Co., Ltd. 





Established over a Quarter of a Century. 


EXCEL ASPHALTE 
BROADWAY CHAMBERS, w.6 


“Phone: Riverside 6052 (4 lines). "Grams: Ceslym, London. 


BRANCHES :— BOW, DEPTFORD, HAMMERSMITH, 
LETCHWORTH, PRESTON, 











HIGHWAYS CONSTRUCTION, LTD. (INCORPORATING 
THE BUSINESS OF THE FRENCH ASPHALTE CO. )s 
a HOUSE, CAXTON STREET, LONDON, 
S.W. 
Bright's Asphalte Contractors, Ld. Permanite, Ltd. 
Claridge’s Pat. Asphalte Co., Ltd. a halite ay eee. 
& Rock Asphalte Co. 

’ Seyasel & Metallic “bree a —n 
—— & Trinidad Lake. dapat Co. 
Smith, H. V., & Co., Ltd. 
National Flooring Co., Ltd., The. Val de Travers Asphalte Paving 
Neuchatel Asphalte Co., Ltd. Co., Ltd. 


ASPHALTE AND BITUMEN. 
Berry, Wiggins & Co., Ltd. Ragusa Asphalte Paving Co., Ltd. 


ASPHALTE PAVIORS. 
RAGUSA Asphalte Paving Co., Ltd. (The), 
Oxford Street, London, W.1.  Tel.: 
Gerrard 5412 (3 lines). 
WM. SALTER, Edwards & Co., Ltd., Hormead 
by sag Hormead. Road, Harrow Road, London, 
-: 


a 


apr SC Where no Address: is given, see-Index-to Advertisers, page 94 ; 


“a. 
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BARROW MAKERS. 
Braby, F., & Co., Ltd. 
Cayless Bros. (Battersea). chants), Ltd. 
Clark, Hunt & Co., Stephens & Carter, Ltd. 
Harvey, G. A., & Co. a Ld. Youngman, W. C., Ltd. 


BARS, STEEL SerOncers. ag CONCRETE. 
Clark, Hunt & Co., Li Palmer, T. W., & Co., Ltd. 


BASEMENTS (PREVENT FLOODING 
Dyson, Nott & Partners, Ltd. 

BATH PANELS. 
Johnston Bros, (Contrs.), Ltd. 
Merolux Panels Co. 


BATHS. 
G.L.C. Co., Ltd. (General Light Castings), St. 
—* House, 57-59, Victoria Street, London, 


Rowland Bros. (Timber Mer- 


IN). 


Universal Asbestos Mfg. Co., Ltd. 


Clark, Hunt & Co., Ltd. 
Doulton & Co., Ltd. 

BELTING MANUFACTURERS. 
Willcox, W. H., & Co., Ltd. 


BINS. 
Braby & Co., Ltd., Fredk. Harvey, G. A., & Co. (London), Ld. 


BITUMEN SHEETING. 
Anderson, D., & Sons, Ltd. Permanite, Ltd. 
Briggs, Wm. & Sons, Ltd. Vaughan & Co. 
Callender, Geo. M., & Co. Vulcanite, Ltd. 
McNeill, F., & Co., Ltd. 


BITUMINOUS SOLUTION MAKERS, &c. 
DUSSEK Bros. & Co., Ltd., Jolly Farmers’ 
Wharf, Thames Road, Crayford, Kent. 

Berry, Wiggins & Co., Ltd. McNeill, F., & Co., Ltd. 
Briggs, Wm., & Sons, Ltd. 


BLAWFORMS. Blaw-Knox, Ltd. 


BLINDS (WINDOW, ETC.). 
ARTISTIC Blind Co., Ltd., Oakcroft Road, off 
Kingston By-Pass, Surbiton, Surrey. 
AVERY, J., & Co., 81, Great Portland Street, 
London, W.1. 
Bryden, John, & Sons. 
Dean, J. 

BOILERS. 
Beeston Boiler Co., Ltd., The. 
Ewart & Sons, Ltd. 
Halliday Boilers. 


BOILER SETTERS. 
Danks of Netherton, Ltd. 


Macfarlane, Walter, & Co., Ltd. 


Mason, J. Sidney. 
Pollard, E., & Co., Ltd. 


Jones & Attwood. 
Keith Blackman, Ltd. 
Kinnell, Chas. P., & Co., Ltd. 


Poulton & Son. 
Rowsell, Jas. J., & Co. 


BRICKS. 








| DORKING | 


FACING BRICKS 


{ 

| RED AND MULTi-COLOURED IN GENUINE 
HAND-MADE AND PRESSED SAND-FACED. 

| FIREPLACE BRIQUETTES. MOULDED BRICKS. 

| 


THE DORKING Sa1ek CO.LTD., DORKING, SURREY 
hone: Dorking 2203 

















STAFFORDSHIRE 


BLUE BRICKS 


Samples & Prices 
HATHERNWARE LTD., LOUGHBOROUGH 
Formerly Hathern Station Blue Brickworks, CLIFP 
Brick & Terra Cotta Co., Ltd.J Ne. Tamworth, Staffs. 

"PHONE: HATHERN 261. 














SHELFORD WHITES 
Sandlime Filion) Brick 
NO WASTE SEND FOR 
NO BATS | SAMPLES 
SYMMETRICAL & PRICES 


SHELFORD (CANTErSURY) BRICKWORKS LTD. 


Wincheap, Canterbury. 


















Stonehenge FACING BRICKS 


As chosen for Lord Nuffield’s new mammoth Aero Factory. 

Super White. Stonewhite. Cotswold. Light 

Blue. Light Buff. Also Ordinaries (Commons). 
Sole Manufacturers: 


STONEHENGE BRICKS LTD. 


LEIGHTON BUZZARD, BEDS. 
"Phone: Leighton Buzzard 2285. 








DENNIS RUABON LIMITED, RUABON. 
Terra-Cotta, tiles, bricks, in all colours. 
Heatherbrown via tiles, etc. 

EDWARDS, J. heakens. <-. 1 aaat Cotta 
Works, Ruabon, wie am, N. V 

GATWICK BRICK WORKS, ——- Povey 
Cross Brick Co., Ltd.) MULTI-COLOURED 
FACINGS, Hookwood, near Horley, Surrey. 
NUTBOURNE Brickworks, Ltd. Brown and Red 
Multi-coloured Facing Bricks, Vann Lane, 
Hambledon, Nr. Godalming, Surrey. ’Phonc: 
Wormley 204. 
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re 


BRICKS—continued. 

WHITAKER B., & Sons, Ltd. ‘ Accrington” 
Facing Bricks and T iles, Elland Road Brick 
Works, Leeds. 

Armitage, George, & Sons, Ltd. Marston Valley Brick (o., Ltd, 
Croft Granite, Brick & Concrete Rufford & Co. 

Co., Sankey, J. H., & Son, Liii. 

Dunbrik, Ltd. Shelford (Canterbury), Brickworks 


Haunchwood Brick & Tile Co.,Ld. 
Ibstock Collieries, Ltd. 
London Brick Co., Ltd. 


BRICKS (CRUSHED). 


CRUSHED BRICK 


SIZES — 
GLEDHILL BROS., aa7/85, DAWES ST.,S.£.17 
Phone: Rodney 4365 


Ltd. 
Thomas Richard & Co., Lid. 














BRICK MACHINERY MANUFACTURERS. 
SUTCLIFFE, apres & Ltd., 66, Victoria 
Street, London, S.W.1 Works : Leigh, Lanes, 


BRICK AND TILE MAKERS. 
HOLLYCHROME Bricks, Limited, Chester Park, 
Kingswood, Bristol. 

WILLIAMSON, Henry, & Co., Ltd., NorthBridge, 
Hull, Yorks. Bricks, Tiles, all description : 
Accrington Brick & Tile Co. Ibstock Brick & Tile Co., Led. 


BRICKWORK REINFORCEMENT. 
Expanded Metal Co., Ltd. London Brick Co., Ltd. 


BRONZE NAME- PLATES. 
Baker, W. A., & Co., Ltd 


BUILDERS AND CONTRACTORS. 
Chapman, Lowry & Puttick, Ltd. Leslie & Co., Ltd. 
Day, C. F., Ltd. Mansell, R., Ltd. 
Gaze, W. H., & Sons, Ltd. Miskin, C., & Sons, Ltd. 
Gee, Walker & Slater, Ltd. Mullen & Lumsden. 
Hall, Beddall & Co. Negus, W. & M., Ltd. 
Higgs & Hill. Parker, Geo., & Sons, Ltd. 
Holland & Hannen & Cubitts, Ld. Parsons & Sons. 
Holliday & Greenwood. Roberts, A., & Co., Ltd. 
Holloway Bros. (London), Ltd. Truett & Steel, Ltd. 
Laing, J., & Son, Ltd. Wray, A. C. P., Ltd. 


BUILDERS’ DROP SHEETS. ; 
HAMMERSON, W., & Son, Ltd., Coverall Works, 
Pretoria Road, Edmonton, N.18. 


BUILDERS’ IRONMONGERY. 
Baldwin, Son & Co., Ltd. Keith Blackman, Ltd. 
Clark, Hunt & Co., Ltd. Nicholls & Clarke. 
Farmer, 8. W., & Son, Ltd. O’Brien, Thomas & Co. 
Macfarlane, Walter, & Co., Ltd. Young & Marten, Ltd. 


BUILDERS’ MERCHANTS. 
Clark, Hunt & Co., Ltd. Young & Marten, Ltd. 
Nicholls & Clarke. Youngman, W. ©., Ltd. 
Sankey, J. H., & Son, Ltd. 

BUILDERS’ PLANT (STEEL). 
Acrow (Engineers), Ltd. 


BUILDING BOARD 


PATENT IMPERMEABLE MILLBOARD CO., LTD. 
(THE), MILLBOARD WORKS, SUNBURY-ON- 
THAMES, MIDDLESEX. TELEPHONE: SUNBURY 


“ Bisalkraft "—Sankey, J. HL, 
& Son, Ltd. 


BUILDING PAPER. 


BUILDING SOCIETIES. 
Abbey Road Building Society. Northampton Town & County 
C. of E. Building Society. Ben. B.S. 

Halifax Building Societv. 


BUTCHERS’ SHOPFITTING  (RAILWORK, 
COUNTERS AND BLOCKS). 
RUSHBROOKE, G. (Smithfield), lesen 67-77, 


Charterhouse Street, London, E.C.1 


CABLES. 
Callender’s Cable & Construc- General Electric Co., Ltd. 
tion Co.. Ltd. 
CALIME. Callow Rock Lime Co., Ltd. 


CASKS, BARRELS AND WATER BUTTS. 


TYRIE, T. W. ©™| 


MARSHGATE CANE, STRATFORD E.I5 
‘Phone: MA RYLAND 2013 


HAIG’S Cooperage, Ltd., Bank Chambers, Tower 
arg ig Red Street, London, S.H. 1. 
Lt. 


cast IRON TRENCH COVERING. 


“RICHARDSON’S PATENT 
CAST IRON TRENCH COVERING.” 
Meadow Foundry ew Limited, Mansfield. 
ot 


























CAST STONE. 


(See also Artificial Scone Mfs.). 
Hobman, A. C. W.. & Oo., 


Co., Lid. Stuart’s Gran 
Ltd 


Tarmac, 
CASTINGS. 
Baker, W. A., & Co., Ltd. Haywards, Ltd. 
Carron Company. Macfarlane, Walter, & Oo., LAL 
Clark, Hunt & Co., Nicholls & Clarke, Ltd. 


Ltd. 
& Co. (London), Ld. Palmer, 7. W., & Co., Leb 
coe = “ Fy — = &. 
CEILINGITE. Poise T. & W., Lid. 
CELLAR DRAINAGE. Willcox. W. H., & Oo, LiL 
Allied Guilds, Ltd. 


CELLULOSE PAINTING. 
Mayfair Spraying & Dec. Co.. Lid. 





or ring up ‘‘ The Builder ’’ (Temple Bar 6251-2-3) 


SCS OREM 





lela ELS ato ST Oe 


























TL MAN Sie ets GFR * 


THE BUILDER 


GUIDE TO BUYERS. 


CREOSOTE MANUFACTURERS. 


CREOSOTE or tar) 


1, 2,5 & 10 galls. @ 9d.; 
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? 
CONCRETE CONSTRUCTION. 

LONGDEN, GEORGE, & SON, LTD., PARKWOOD 
ROAD WORKS, NEEPSEND, ,_ SHEFF IELD. 
Blaw-Knor, Ltd. uart’s Granolithic Co., Ltd. 
Expanded Metal Co., Ltd. The British Reinforced Concrete 
Fitzpatrick & Son. Engineering Co., Ltd. 
Lind, Peter, & Co., Ltd. Truseed Concrete Steel Co., Ltd. 
Self-Sentering Ex. Meta] Co., Ltd. 


CONCRETE FLOOR DUSTPROOFING. 


Clark, Hunt & Co. Keith See Ltd. 
Haywards, Ltd. Kinnell, Chas. P., & Co.. Ltd. ‘Adamite Co., Ltd. pot ot ucte, Lid. 
Byrd, A. A., & Co., Ltd. Surfastal, Ltd. 


CHAIN AND LIFTING GEAR SPECIALISTS. | Concrete Case Hardening Co., Ltd. Szerelmey, Ltd. 
er ag me C., & Co. Kerner-Greenwood & Co.. Ltd. 


tterfield, O., & Co. 
ae W.'& E.. Lid. | ore NEY. 


CEMENT LIME-PLASTER. 

Aberthaw & Bristol Channel 
Portland Cement Co., Ltd. 

“Atlas” White (Adamite Co.). (©) Ribblesdale Cement, Ltd. 
Barnstone Cement Co., Ltd. Sankey, J. H., & Son. 
Callow Rock Lime Co., Ltd. Super Cement, Ltd. 

Cement Marketing Co., Ltd.. The, Tunnel Portland Cement Oo, 


CENTRAL 5 lta APPARATUS. 


Aluminous Cement Co, 


Rhodes Chains, Ltd. 
Wilkinson, J., & Co., Ltd. 


TI ° Ne 
a car at 7 Harvey, G.A.,& Co. (London), Ld. €DA LO THE ADAMITE co., LTD. ? 
Moore. W. & E.. Ltd. Wilkinson, J., & Co. Ltd. | Liquid Manfield House, Strand, London, 
CHAIRS | wae W.C.2. 
; acking : 
Satan Pm | Concrete Telephone No: Temple Bar 6253 
. | CONCRETE MIXERS, &c 
CHEMICAL CLOSETS Elsan, Sf aeOm 


| Blaw-Knox, Ltd. 
CHIMNEY BUILDERS AND REPAIRERS. —— jones 7.0. & Co. Ltd. 
ee ” e a 
FURSE, W. J., & Co., « Ae i = J as, ee | Liner Con. Machy. Co.. Ltd. 
Street, ‘Notting ham ; also London anchester 
Rristol. " : ; ’ CONCRETE PILING. 
urse, , & Co., Ltd. Richardson, P. C., & Co. ind. Peter & Co., Ltd. Pressure Piling Co. (Parent), Ld. 
4 Lg (Middlesbro’), Ltd. | Piling & Construction Co., Ltd. Simplex Concrete Piles, Ltd. 


Gray, J. W., & Son, Ltd 
anand saieititteaiaaiaaies CONCRETE PIPES. 
CHIMNEY COWLS. &c. Johnston Bros. (Contractors). McNeill, F.. & So., Ltd 
Avis Engineering Co. ati = So yoy og CONCRETE REINFORCEMENT. 
ba hg hag td, (The). . ee B. & T. Reinforcement, Ltd. Self-Sentering Ex. Metal Co., Ltd. 
Ewart & Son, Ltd. Nicholls & Clarke, Ltd. Fat Gate tik = British waren Concrete 
. 2. 6, & Ca, ngineering Co., : 
Rom River Co., Ltd. Trussed Concrete Steel Co., Ltd, 


Farmiloe, Geo., & Sons. Sankey, J. H., & Son, Ltd. 
Greenwood’s Ventilating Co., Ltd. Young & Marten, Ltd. 
CONCRETE SHUTTERING. 
Blaw-Knox, Ltd. Patent Impermeable Millboard 


CHIMNEY ERECTORS. 
Byrd. A. A.. & Co. Co. Ltd 


CHIMNEYS LTD, | cosnecuss ane stares. 


Abraham, Robert, Lt. 
CHIMNEY BUILDERS & REPAIRERS, 


ee ee eee eee . 

¥ utd. 4, y Ss is 

47, VICTORIA STREET, LONDON, S.W.1 a ee tee ae See 
"Phone: ABBEY 4 


london, N.W. 
700. Lillington, Geo, & Co., Ltd, 
‘Grams: **STABLOCHIM-PHONE-LONDON.” 


Parker. F., & Co. 
Ransomes & Rapier, Ltd. 
Youngman, W. ©., Ltd. 


Expanded Metal Co., Ltd. 





Byrd, A. A., & Co. 
eee, a. M.. & Co. Sealocrete Products, Ltd. 


i” The Adamite Co. Super-Cement, lid. 
Phe Case Hardening Co., Ltd. Szerelmey, Ltd. 
Kerner-Greenwood & Co. (Pudlo). 


| 
P. C. RICHARDSON & CO. CPANTIN. W- aC, Lid 147, Upper ‘Thames 
(Middlesbrough), Ltd. | Street, London, E.C.4. 
, CHIMNEY BUILDERS & STEEPLEJACKS, | Samson Gee Gereee On. 208 


74, BOROUGH ROAD, MIDDLESBROUGH. | COGHUENG APPARATUS. 











Benham & Sons, Lt 1. 


BUILDERS OF BRITAIN’S LARGEST CHIMNEYS | CORPERLIGHT MANUFACTURERS. 
371' x 21',365' x 18' 8", 350' x 20',330'x 15'.Ets. | oopp 
(Two) (TWO) (TWO) (Two) a I elles ee dd 


Braby & Co.. ‘Ltd. Fredk. 











> ceed 


SRI ac hae 





CORK SLAB MAKERS. J. D Insulating Co., Ltd. 
CORK SLABS AND PIPE COVERINGS, 


AUBANEL & ALABASTER Ltd. 


18, Lombard Road, 
LONDON, S.W.11 
Phone :— 


Battersea 6861 
(4 lines) 





DEL. THEAKER & CO. LTD. 


CHIMNEY BUILDERS AND STEEPLEJACKS 


STAITHES, SALTBURN, YORKS. 


DESIGNS AND ESTIMATES ON ENQUIRY 
Our Record Chimney 310' x 16' Int. Dia. Top 























BLACKBURN Starling & Co., Ltd., Gresham 
Works. Nottingham. 

TOPPING & Leggat, 11, Victoria Street, West- 
minster. S.W.1. Victoria 5742, 
Chunney Construction Co. (‘Tne). Poulton & Son. 
Danks of Netherton, Ltd. Richardson, P. ©., & Oo. 

Furse, W. J., & Co., Ltd. Rowsell, Jas. J., & Co. 
Grav J. W.. & Sons. Utd. Topring & Leggat. 


CHIMNEY (SMOKY) CURERS, &. 
Avis Engineering So. Harvey, G. A., & Co. (London), Ld. | 
Doulton & Co., Ltd. Sankey, J. H., & Sons, Ltd. 
Ewart & Son, Ltd. 


| 
CHURCH FURNISHERS. | 
| 









SLABS, SECTIONS, 
GRANULATED CORK, 
CORK FLOORING TILES 


MUNDET Cork Products, Ltd., 12-18, Abbey 
Street, Tower Bridge Road, London, S.E.1. 











Hammer. Geo M.. & ©o., Lt1. 


CHURCH SPIRE AND TOWER RESTORERS. | 

FURSE, W. J., & Co., Ltd. (“S ” Dept.), Traffic | M¢Neill ¥. & Con 
Street, Nottingham ; also London, Manchester,;, CORRUGATED SHEETS. 

Sristol. , Fredk. Palmer, T. W., & Co., Ltd. 
Constructors, Ltd. Clark, Hunt & Co., Ltd. Universal Asbestos Manufactaring 
Furse. W. J.. & ©o.. Ltd. Harvey, G. A., & Co. (London), Ld. Co., 

Jones, T. C., & Co., Ltd. 


CRADLES (TRAVELLING). 


STEPHENS & CARTER LTD., 
The eens Scaffolding Firm in the Trade, 
ADDINGTON wrong 
Telephone : Paddington (6 lines) 
ilephane Ladders, Padd., London 


Gray. J. W., & Son, Ltd, 


CLOAK ROOM FITTINGS. 
Braby & Co., Ltd., Fredk. Clark, Hunt & Co., Ltd. 
Brown, Alfred, & Co, Harver, G. A.. & Co. (London), Ld. 


CLOCKS. Smith’s Englizh Ciocks, Ltd. 


CLOCKS (ELECTRIC). 
GENT & Co., Ltd., Faraday Works, Leicester. 
SYNCLOCKS, Ltd., Colindale Works, Hendon, 
London, N. Stephens & Carter, Ltd. 
th’s Synchronous Electric Clocks | CRANE ERECTORS. jel, BR. H, £00. 
COLOUR FINISHES FOR CEMENT. Gaawell, Grance& Hretion, Ls.” Seablding (Gt. Beta, La 
“Cementone ” Joseph Freeman. Sons & Co., Jd. CRANES. 


orris, Herbert, Ltd. 
Jones. T. C.. & Co.. Ttd. Neal BH oOo 14d. 
COMMERCIAL MOTOR VEHICLES. 
Austin Motor Trucks. 














uxball Motors. Ltd. CRANES (FOR HIRE). 

CASWELL Cranes & Erection, Ltd., Trussley 
Works, Hammersmith Grove, London, W.6. 
Jetephones : Riverside 5203/4. 

Jones, T. O., & Co., Lid. Lewis & & Lewis, rAd. 

Neal, RB. H., & Co., Lid. 


CRAZY AND Net ea PAVING. 
WATERHOUSE, Denbigh & Co., Ltd., Bolton 
Wood Quarries, ‘Bradford, Yorks. 


Ford Motor Co. 


COMMERCIAL VEHICLE TYRES. 
India Tvre & Rubber Co.. Lid. 


COMPRESSION PR a 
James H. Lamont & orkahire Copper Works, Lid. 


CONCRETE psn Plies 
Concrete Case Hardening So.. Lid- 





BB Where no Address is given, see Index to Advertisers, page 94 ; 
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1 x 40/50 gall. 
Drum @ 8d.; 2 @7id.; 5 @7id.; 10 @ Tid.; 
20 @ 7d. per gall. F.0.R. All Drums Free. 
BIRD’S CHEMICAL WORKS (Dept. S.), 
DUXFORD, CAMBS. ’Phone: Sawston 52, 





DUSSEK Bros. & Co., Ltd., Jolly Farmers’ 
Wharf, Thames Road, Crayford, Kent. 


DAMP BUILDINGS, CURE OF. 
Berry, Wiggins & Co., Ltd. Szereimey, Ltd. 
Lillington, Geo., & Co., Ltd. Sealocreta Products. Ltd. 


DAMP COURSE SLATES—WELSH. 
Parkinson, E. (London), Ltd. 


DAMP-PROOF COURSES. 
Anderson, D., & Son, Lta. Neuchatel ee Co., Ltd. 
Briggs, Wm., & Sons, Ltd. 
Callender, Geo. W.. & o., Ltd. 
Doulton & Co., Ltd. Ruberoid Co., Ltd. 
Fiel Paimer, Ltd. Smith, H. V., & Co., Ltd. 
Hobman, A. 0. W., & Co., Ltd. Stephenson, Clarke & Ass.Co., Ld. 
Kerner-Greenwood & Co. (Pudlo). Super-Cement, Ltd. 
Limmer & Trinidad Lake Asphalt. Vaughan, H., & Co., Ltd. 
McNeill, F., & Co.. Ltd. Vulcanite, Lid. 


DAYLIGHT REFLECTORS. 
CHAPPUIS’ Reflectors, Ltd., 24, 
Street, London, — 

Eaton, Parr & Gibson Ltd. 


DECORATORS. 
DEMOLITION. 


DEMOLITIONS by Phone; Ravensbourne 1539 
SID BISHOP & SONS, 
Roslin Way, Bromley, Kent. 


GORST & CO. LTD. 


Demolition, Shoring, etc. Town or Country. 
76, FAIRWATER AVENUE, WELLING, KENT. 
Phone: Bexleyheath 1192. 


DEMOLITION 


HUDSONS LIMITED 
Eimsted, Neasden Lane, N.W.10 
Telephone: Gladstone 4296/7. 


LONDON 
DEMOLITION 


COMPANY LIMITED, 
675, LONDON ROAD, ISLEWORTH? 
Phone: Hounslow 0467 and 4104) 


Stamford 


Suitall Equipment Co., L4d. 












































DEMOLITIONS by Phone: Wordsworth 3341 
F. Savage & Sons, 557, Kenton Rd., 
Kenton, Mddx. and at 
5, Chichester Road, Kilburn, N.W.6@, 


DEMOLITION 


atcae Shaw & SONS, "3042 




















DEMOLITION Phone: Abbey 3184 
WACKETT BROS,” Lita WESTMINET= 
28, Victoria Street Ss.Wi1 


DOORS (FIREPROOF), &c. 
Baker, W. A., & Co., Gibson, Arthur L. 
Braby & Co., ‘Ltd., red: Haskins, 
Clark, Hunt 4s Co., Ltd. Harvey, G. A., & Co. (London), Ld, 
Dennison, Kett & Co., Ltd. Haywards, Ltd. 
Dreadnought Fireproof Doors Palmer, T. W., & Co. 
(1930), Ltd. Roneo, 
Gibbons. Jas.. Ltd. 


DOORS (FOLDING). 
Aldam, E. Hill & Co., Ltd. Henderson, P. C., LtL 
British Trollev Track Co., Ltd. King, Geo. W., Ltd. 


DOOR sa wie ssa AND ROLLERS. 


SLIDING “DOOR GEAR 


P. C. HENDERSON LTD., BARKING, ESSEX. 
Any Door, Partition or Window which Slides or Folds. 

















ALDAM, E., Hill & Co., Ltd., (all systems), 
Britannic Works, Haslemere Avenue, London, 
Adams, eee. Nicholls & Clarke, Ltd. 
British Trolley Track Co.,Ld., The O’Brien, Thomas & Co, 
Henderson, P. C., Ltd. Young & Marten, Lid. 


BOOR fag re ag eam 


E., Hill & King, Geo. W., Ltd. 
Brita Trolley gees Winnall, Geo., & Son, Lid. 
Henderson, P. O., 
DOOR "SPRINGS AND HINGES. 
Newman, Wm., & Sons, Léd. 
areas eo & Co. Nicholls & Clarke, Lia, 


Gibbons, James, Ltd. Young & Martea, LA. 


or ring up ‘* The Builder ’’ (Temple Bar 6251-2-3) 
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Newsum, H., Sons & Co., Ltd. 
Rippers. 
Southerns, Ltd. 


DOORS (WOODEN). 
Austins of East Ham, Ltd. 
Bryce, White & Co. 
MacAndrews & Forbes, Ltd. 

Meyer, Montague, L., Ltd. Venesta, Ltd. 
Wvckham Blackwell, Ltd. 


DOWN DRAUGHT PREVENTION. 
Avis Engineering Co. Harvey, G. A., & Co. (London), Ld. 
Ewart & Son, Ltd Sankey, J. H., & Son, Ltd. 
DRAIN PIPES (CAST IRON). 
Burn Bros. (London), Ltd, Macfarlane, Walter, & Co., Ltd. 


DRAIN PIPES (STONEWARE). 





HARRISON & CO., Stoneware Pipe Merchants, 
Midiand Goods Depot; Leytonstone; E. 
Large London Stocks. 
Telephone: Leytonstone 2251 (2 lines). 








~ Doulton & Co., Ltd. 





DRAINAGE ENGINEERS. 

Burn Bros. (London), Ltd. Millars Machinery Co., Ltd. 
DRAINING BOARDS. Atherton, James (Sycamore), Ltd. 
DRAWING INSTRUMENTS. 

Baker, OC. Stanley, W. F., & Co., Ltd. 

Clarksons. Thornton, A. G., Ltd. 
DREDGING & EXCAVATING CONTRS. 

Romford & Evershed, Ltd. 
DUCT WORK. 

Braby & Co., Ltd., Fredk. 

Ewart & Son, Ltd. 

Greenwood’s Ventilating Co., Ltd. 
DUMPERS. 

Aveling-Barford. Lt. Bordell, E., & Co., Ltd. 
ECONOMISER SETTINGS. Rowsell, James J. & Co 


ELECTRIC CABLES. 

EDISON Swan Cables, Ltd., 155, Charing Cross 
Road, London, W.C.2. 
Callender’s Cable & Constn. Oo. 

ELECTRIC FIRES. 
Belling & Co., Ltd. Heatrae, Ltd. 

ELECTRIC FIRES (Inset and Wall Pattern). 
ELECTROWAY HEATERS, Ltd., Sparrow Hill, 
Loughbcrough, Leicester. 

ELECTRIC HAMMERS. 

Johnson ©. H.. & Sons. Ltd. Kango, The Mansions Motor Oo., Ltd. 

ELECTRIC LAMP MAKERS. G.E.C. Mazda. 

ELECTRIC LIGHT FITTINGS MAKERS. 


Benjamin Electric, Ltd. Pollard, E., & Co., Ltd. 
V. G. Manufg. Co., Ltd. 


Harvey, G.A. & Co.(London),LtJd, 
Palmer, T. W., & Co., Ltd. 


General Electric Co., Ltd. 


Holophane. Ltd. 

ELECTRIC MOTORS. Bull Motors, Td. 

ELECTRIC WATER HEATERS. 
Archibald Low Electrics, Ltd. Heatrae, Ltd. 
Aidaa Electric. Ltd. 

ELECTRIC WIRING SYSTEMS., 
Callender’s Cable & Constr. Co.. Ld. General Electric Co., Ltd. 

ELECTRICAL CONTRACTORS. 

Citv Electrical Co. 

ENGINEERS (CONSTRUCTIONAL). 
Braby, Fredk., & Co., Ltd. Keay, E. C., & J., Ltd. 
Dawnays, Ltd. Palmer, T. W., & Co., Ltd. 
Haywards, Ltd. Wright, Anderson & Co. 


Jones. T. 0.. & Mo., Ltd. 
ENGINES (PETROL AND DIESEL). 
Lister, R. A.. & Co.. Ltd. 
ESCALATORS. Rall, J. & E.. Ltd, 
EXPANSION JOINTING FOR CONCRETE ROADS. 


FOR CONCRETE ROADS AND STRUCTURES 


“SPRAGEE” 


EXPANSION JOINTING 


H. V. SMITH & CO., LTD. 
235, Westminster Bridge Road, S.E.1 
"Phone: WATERLOO 5538-9. 


Permanite, Ltd. 
Expanded Metal Co., Ltd., The 














Anderson, D.. & Son, Ltd. 
EXPANDED METAL. 


FACING BRICKS. 
Hathernware, Ltd. 
Ibstock Collieries, Ltd. 
Midhurst Whites, Ltd. 

FAIENCE. 


Thomas Richard & Co., Ltd. 
Tucker, G., & Son, Ltd. 





HATHERNWARE 


FAIENCE 


ARCHITECTURAL TERRA COTTA 
for Permanently Attractive Buildings 


HATHERNWARE LTD. 


(formerly Hathern Stn. Brick & Terra Cotta Co. Ltd.) 
LOUGHBOROUGH Grand Buildings 


_HATHERN 261 Trafalgar Square 
Phones: wrITEHALL 2201 LONDON 











DARWEN, LANCS. 


Telephone: Darwen “pt 














44 BEDFORD ROW, W.C.1 
Hel. 6896 


Middleton Fireciay Oo. 


C 
S 





x 


Doulton & Co., Ltd. 


Telephone : 











Leeas Fireclay Co. Lid. 
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FENCING CONTRACTORS (WOOD)—cont. 


H. J. FORD. 


English Timber G 
Merchant. PAs 


m of ’Phone: 
eo" Wembley 4931. 
22, Talbot Rd., 


WEMBLEY. 


\™ YARD: Coronation Road, Park Royal, N.W. 














FAN MAKERS. Keith Blackman, Ltd. 
Ewart & Sons. Ltd. Sturtevant Engineering Co., Ltd. 
FELT MAKERS FOR BUILDING PURPOSES 
Anderson. D.. & Son. Ltd. McNeill. F., & Co.. Ltd. 
FELT MAKERS FOR ROOFING PURPOSES 
Anderson. D., & Son, Lid. McNeill, F., & Co., Ltd. 
FENCING. 





MANUFACTURERS OF CONCRETE POSTS 
All Types of 


FENCING 


Supplied only or supplied and fixed 
complete in any district by our own 
erectors. 


FENCING (SHEPPERTON) LTD. 


Station Approach, Shepperton, Middlesex 
Telephone: WALTON-ON-THAMES 1050 


















FENCING 


CONTRACTOR 


W. A. SKINNER (bet. 8) 
CITY WHARF, LONG DITTON, SURREY 


Telephone: Emberbrook 1960-1961 (2 lines) 





























pa oa 





PHILP & WHITTERINGE. HERNE BAY 











INEXPENSIVE FENCING 


INTERLACE, WILLOWSCREEN, CLEFT CHESTNUT 
WATTLE HURDLES OUR SPECIALITY 


RURAL INDUSTRIES (R) 


34, VICTORIA ST., LONDON, S.W.1. (Abbey 2434) 














FENCING 


BRIDGE ST. 
































Baker, W. A., & Co., Ltd. Parker, Winder & Achurch, Ltd. 
Fencing (Shepperton), Ltd. Rural Industries. 


FENCING (CHAIN LINK). 


CHAIN LINK FENCING 


IMMEDIATE DELIVERY. LOWEST PRICES. 
Estimates given for Erection Contracts. 


BUY DIRECT FROM MAKERS. 
PEERLESS FENCE & PRODUCTS, LTD. 
HAREFIELD, UXBRIDGE, MIDDLESEX. 
Telephone: HAREFIELD 134 















FENCING (CONCRETE). 
Ltd, Penfold Fencing, Ltd. 
Palmer, T. W., & Co., Ltd. Rhodes Chains, Ltd. 
FENCING CONTRACTORS (WOOD). 
CURTIS, Edwin Herbert, High Street, Penge, 
S.E.20. Telephone: Syd. 7034/5 and 5312. 
QUENBY, Fry & Co., Ltd., 307, Uxbridge Road, 
— Hill, London, W.3. Tel.: Acorn 0011- 


Fencing (Shepperton), Ltd. Parker, Winder & Achurch, Ltd. 
Fernden Fencing & Const. Co. 


Ford, H. J. 
Lewisham Timber Co., Ltd. 


Philp & Whitteridge. 
Rowland Bros, (Timber 
Merchants), Ltd. 


| FENCING (IRON AND STEEL). 








ALL TYPES OF 
IRON, STEEL AND WIRE FENCING, 
RAILINGS AND GATES. 
“KELVIN” ALL-IRON PALISADING. 


A. & J. MAIN Tb. 


VINCENT HOUSE, VINCENT SQUARE, 
WESTMINSTER, LONDON, S.W.1. 
Telephone: Victoria8375. Telegrams: Kelvin, Sowest, London. 


Works & Registered Office: CLYDESDALE IRONWORKS, 
POSSILPARK. GLASGOW. 
Telephone: Possil 8381. Telegrams: Kelvin, Glasgow. 








FIREPLACES. 
Eagle Range & Grate Co., Ltd. O’Brien, Thomas, & Co. 
Elliott’s West Howe Potterv. Young & Marten, Ltd. 
FITTINGS: Jones, T. C., & Co., Ltd. | 


FLAGSTAFF MAKERS AND ERECTORS, 


FLAGSTAFFS 


| OOS ene 
\- MAKERS & ERECTORS 
————— 









ba 
J. W. GRAY & SON LTD. 


“FRANKLIN HOUSE,” 37 RED LION ST., 
HIGH HOLBORN, LONDON, W.C.1. 
Phone: CHANCERY 8701 (2 lines) 


















in 


C. BUTTERFIELD & CO., SO 


Concrete. 





BRAON WORK 


FLAGSTAFFS 


Fir, Oregon or Pitch Pine. Steel or 
Standard or own requirements. 
Riggers sent to all parts. 





THERES NO 
LIMIT TO THESE 
BUTTERFIELDS 
FLAGSTAFFS 


vi 


LONDON, E.3, Phone: zast 3008 












am H 
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FIBROUS PLASTER MANUFACTURERS. | FLOORING (JOINTLESS)—continued. FRENCH POLISHING. 

FIBROUS PLASTER VENTILATORS. & LJ 
Co: en! rs. 

FIBROUS PLASTERERS. ARCH’”’ FRENCH POLISHING 


GREEN, G. J., & Sons, Wicklow Street, Britannia 


Street, Gray’s Inn Road, London, W.C.1. CONTRACTORS 
FILTRATION PLANT. 


LeTRATION SLANT: Naas ae CHAS. A. FLOOD & SON 





















































FIRE. BRICKS, BARS, &c. ING 
TREEALGRS BARE, te, sa sau | fF WOOD, ,BLOCK FLOORING Ff ||| 120, pRINCEGEWALESRD..N.W.5 ||| 
FIRE ESCAPE STAIRCASES. — P pot tee ul Telephone: GULliver 4440, 444 Ht 
Baker, W. <9 Haskii Highest Quality Work — Competitive Prices. i 
Braby & Co., Ltd., Fredk. Bey ds, Ltd. 
Carron Company, ” meg Light Stociwork Gos tee. Ltd. THE MONARCH FLOORING Co., LTD. FUM IGATION. Fumigation Services, Ltd. 
c —_ a & 158-164 CopenhagenSt., CaledonianRd., King’sCross, Cimex Ltd. 
Derk, 5. 45 3 On Het, Feleen RAW. & Oe London,N.1. Telephones: TERminus 5244 5245 FURNITURE. 
Pe A on. ee ye Milners Safe Co, 14d.(Steel), Magnum Cabinet Co, Ltd. 
L ire Appliance Co td., 9, Graham 
Road, Plaistow, London, E.i3; and at Liver-| EUBOOLITH er Ltd., 164, Wandsworth | GALVANISED GOODS. 
pool and Glasgow. Road. London. S.W.% . ” Beaby, | 7.6 S. il aie Harvey, G. A., & Co. (London), Ltd. 
FLINT PAPER. Oakey, J., & Son, Ltd. Athena Composition F) The ee! 
oLuey Caeee a, British Dolomeat Co Flooring Oo National soar Go: Lid GARDEN HOSE. Willcox, W. H., & Oo., Ltd. 
Marble Mosaic Co., Ltd. Penne capedee Gea Gn GAS-FIRED BOILERS. Keith Biackman, Lta. 
Marbolith Flooring Co., Ltd. : Potterton, Thos. (Heating Engineers), Ltd. 
FLOORING " ° GAS FLUES. 
BLOCK COS Sewanee KING, J. A., & Co., Ltd., Bridge House, 181, 
Granwood — Co., Ltd. Terradura Flooring Co., Ltd. Queen Victoria Street, London, "E.C. 4. Tel. : 
FLOORING (PARQUET) Central 5866 (5 lines). 
JEPPERISS (CAMBERWELL), LTD. 45, GROVE bs Pisin otal i TUBES & FITTINGS. 
Acme Vheering & Paving = Menanch be al Cu., Ltd., The | GATES, RAILINGS (IRON), &c. 
Architectural Timbers, Ltd. ational Flooring Co.. Ltd, HASKINS, Blackhorse Lane, Walthamstow, 
AinLi'Soid Go nab DAL ca ea London, 1, 
Burgess, 3. By & 0 Tarpin’s Botwick Gate Cor itd ‘Haywards, Ld. 
Cobbetta, N & Co., Lid. ros., Ltd. Cases 
Sefterian {Oasaber ell), Eka Vigers, Bone’& O0., Ltd. Clark, Hunt’ & Go., Ltd. Nebo 2 Outer ta 
—_ : Marbolith Flooring Co., Ltd. Farmer, 8. W.. & Bon, Ltd, Palmer, T. W., & Co. 
The original BRITISH-made Clip. FLCORING (RUBBER). Se pe oe Co. (London), Ld. Young 2 Marton, Lid 
GREATER London Rubber Co., Ltd., 66/68, 
ABBEY BUILDING SUPPLIES Co., North End, Croydon, S.W. Croydon 0418, OATES (ORL APSINEE). A 
47, VICTORIA STREET, WESTMINSTER, S.W.1. ST. HELENS Cable & Rubber Co., Ltd.,Slough. | Baker, W. A., & Co., Ltd. Haywards, Ltd. 
*vhene: ABBEY 3011. BCM/ABSO SORBO, LIMITED, Sole Manufacturers of the Bostwick Gate Co., Ltd. Henderson, P. C., Ltd. 
— “ Sorbo ” Wheelbarrow and Truck Tyres, Sorbo —e Kett & Co., Ltd. Palmer, T. W., & Co., Lt& 
Bull O Works, Woking. Tel. N Bs 0. : : Woking 966 (5 lines). eneral Iron Foundry Co.. itd. 
u ° el. .: ‘* Sorbo, Wokin: ’ ‘ 
Sip 9. THE ADAMITE co., LTD Bank Bridge Rubber Co., Ltd. ine ap ry ag Lid. pa lag Epa nag Wyckham Blackwell, Ltd 
Manfield House, Strand, London, | | Dunlop Rubber Co., Lid’ Warne, Wm., & Co., Lid. Rowland Bros., Ltd. 
t. -C.2 | FLOORING (WOOD). GEYSERS. Ewart & Son, Ltd. 
Floor Clips Telephone No.: —__ Temple Bar 6233 GLASS BEVELLERS AND SILVERERS. 
Clark, J., & Son, Ltd. ton, Parr, & Gibson, Ltd. 











Abbey Building Supplies Co, The Adamite Co., Ltd. 
FLOOR POLISHING MACHINES. 

Crockatt, W., & Sons, Ltd. Ellis Bros. (Leicester) Ltd, 
FLOOR SURFACING. Stevens & Adams, Ltd. 

Jefferiss (Camberwell) Ltd, 
FLOORING COMPOSITION FOR LAYING 
WwoOoD BLOCKS. 

DUSSEK Bros. & Co., Ltd., Jolly Farmers 


Wharf, Thames Road. Crayford. Kent. 
Berrv. Wiggins & Co.. 


GLASS EMBOSSING. 


GLASS —— | 
® 


LEAD LIGHTS STAINED GLASS 


FLOORING CONTRACTORS. 
FRANCOIS Cementation Co.," Ltd.. Betonac IMMEDIATE PRINCIPAL 
maa" Ml ee oh x 3" Nominal 


FLOORING (CORK). National Flooring Co., The. . 4 
FLOORING (FIREPROOF). qj" 23" Actua 





For use direct on 
Joists. 


SMITH’S FIREPROOF FLOORS is x Nomina 


with two-way reinfercing fer safe load distribution a ee 
THE FLOOR WITH THE UNIQUE Floors. 


SYSTEM OF TELESCOPIC CENTERING Ww. GIBBS & SONS, LT 
IMBER COURT, EAST MOLESEY, SURREY 


Telephone:. Emberbrook, 3300. SCORESBY STREET, BLACKFRIARS ROAD. 8.E.1 


All T and Gc Kite Dried and End Matched. a - ox ae 
KING, J. A., & Co., Ltd., Bridge House, 181, N APPLICATION. 































Queen Victoria Street, London, E.C.4, ” Tel.: ARCHITECTURAL TIMBERS LTD~ | cur, James & Son, Ltd. London Sand Blast & Dec. Giass 
Sonteel aus (5 lines). pelican SENTINEL HOUSE Teebhon Eaton, Parr & Gibson, Ltd. Works Co., Ltd. 
\. eine : 
British Beiaforced Concrete. pe ay wie ng SOUSNDON, W.C e. HOLBORN 9200 GLASS MANUFACTURERS & MERS. 
Wh a Sankey, J. H., ai Nee 
eeeeceatonme = Seer emerer ont CG of every 
Helical Bar & Eng. Ltd. Trussed Ooncrete Stee! Co., Ltd. Acme Flooring & Paving Co, National Flooring Co, AN 
nay od nm Unrversal Asbestos Mfg. Oo.. Lid i ee Eeteas Cut, Sect Oe. description 
FLOORING (HARDWOOD). Cobbetts, Newling & Co.,Ltd. ‘ Turpin’s. 
Tap] CHANCERY 6971, Hols Bro, & On Lid ee PLATE € SHEET 
Morris, M. A., Ltd. Zeta, Wood Flooring Co. FIGURED - ROLLED 





Monarch Flooring Co., Ltd., The 
FLOORING (WOOD BLOCK). 


WOOD BLOCK 





WIRED CAST & ROLLED 
COLOURED £ FANCY 
GLASSES - large Stocks 





yN- tole) ee 





14.18 HOLBORN. . 
Architectural Timbers, Ltd. Morris, M. A., Ltd. Immediate Delivery 
Barr, 8. M. Stevens & Adams, Lid. & L Oo Oo R ] | G 
Latham, James, Lid. Vigers Bros., Ltd. 





& bas) 
AND WOOD PAVING EATON » PARR é GIBSON ['! 


THE IMPROVED WOOD PAVEMENT CO. LTD. ere 
L | | Oo L ij | E BLACKFRIARS HOUSE, NEW BRIDGE ST.LONDON,E.C.4. | Gnec’ 30s son, 11a. Works Oo, Lid. at 
ESTABLISHED 1872 Eaton, Parr & Gibson, Ltd. Luxfer, Lid. 
Farmiloe, Geo., & Sons, Ltd. Nicholls & Clarke, Ltd. 


JOINTLESS FLOORING; | |) =e errr id Bikinglon Bron Lid 


FLOORING (JOINTLESS). 














= | Young & Marten, Ltd. 
LINOLEUM; CORK CARPET; | | #RRrEmus scammenwety, tmp, & SMOVE Gi acs papen, ony Sot sola 
CORK TILES; RUBBER; CARPET, etc. Architectural Timbers, Ltd. Patent Oak Flooring Co. GLASS ROOFING CONTRACTORS. 
British Doloment Co. (1938), Ltd. poem & Adams, Ltd. a a ad —<, Paragon Glazing Co. 
ESTABLISHED 35 YEARS. Jefferiss (Camberwell), Ltd. Oo.. 
Jones. F.. & Ca. Vigers Bros.. Ltd. GLASS ROOFING MANUFACTURERS. 
LINOLITE FLOORING CO., FOLDING PARTITIONS. = Re eee AIBN so: VICTORIA STREET, 
36, MITCHAM LANE, STREATHAM, S.W.16. Hitoth Sees tnen(Renting 144, en LONDON, 8.W.1. 
"Phone: STReatham 7202. : Haywards, Lid. Palmer, T. W., & Co., Ltd. 
FOUNDATIONS. Piling & Construction Co., Lid. Paragon Glazing Co., Ltd. 














BP OC Wheere no Address is given. see Index to Advertisers, page 94; or ring up “ The Builder” (Temple Bar 6251-2-3) 
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@LASS (STAIN ED, PA ee 


Clark, J., & . A. & Co. 

Eaton, Parr . , Ltd. an dy ‘Ltd. 

Farmiloe, Geo., & Sons, Ltd. Nicholls & Clarke, Ltd. 
Young & Marten, 


Gibbs, W., & Bons, Ltd. 
Haywards, Ltd 
GLASS WALL AND CEILING COVERINGS. 
Clark, James & Son, Ltd. 
Eaton, Parr & Gibson (Glass Merchants), Ltd. 
GQLAZEMENT (Portland Cement Glaze). 
Hoyle, Robson, Barnett & Co., Ltd. 


GLAZING. 





EATON, Parr & Gideon, Ltd., 41-53, Kingsland 
Road, London, E.2 


LESLIE Glass W orks, Ltd., 16, St. James 
Park, W. Croydon. 

Aygee, Ltd. King, J. A., & Co. 

Braby, F., & Co., Ltd. Luxfer, Ltd. 


Nicholls & Clarke, Ltd. 

Palmer, T. W., & Co., Ltd. 

Paragon Glazing Co. 

Welstead, C. E., Ltd. 

Helliwell & Co., Ltd. Young & Marten, Ltd. 
‘GLUE. Casco Glue. 
‘GRANDSTANDS (TEMPORARY). 

Steel Scaffolding Co., Ltd. (The). Scaffolding (Great Britain) Ltd. 
“GRANITE. Walker, Chas., & Co. 
‘GRANITE (BROKEN AND CHIPPINGS). 

Cox, H., & Sons, Ltd., 49-51, Southampton 

Way, Camberwell, London, S.E.5. 

Fitzpatrick & Son. 

‘"GRANOLITHIC PAVING. 
GRANO-METALLIC Paving & egg gr 4 Co., 
Ltd.. 557. Lea Bridge Road, London. E.1 
MACLEOD, MALCOLM & CO., LTD., GLEN "ROAR, 
WALTHAMSTOW, E.17. 
Empire Stone Co., Ltd. 

Horne & Co., Ltd., Campbell. 
GRAVEL SCREENS. 

Braby & Co., Ltd.. Fredk. 
‘GUTTER BRACKETS. 

Harvey,G.A.,&Co.(London), Ltd. Parker, Winder & Achurch. 

Macfarlane, ‘Walker, & Co., Ltd. Universal Asbestos Mig. Co., Ltd. 

Palmer, T. W.. & Co., Ltd. 

‘HARD TENNIS CTS’ & CARRIAGEWAYS. 
Berry, Wiggins & Co., Ltd. * Home Counties Tarmacadam 
Field & Palmer. Ltd. Contracting Co., Ltd. 

Stuart’s Granolithic Co., Ltd. 

‘HARD TENNIS COURT MAKERS AND LAND. 
SCAPE CONTRACTORS. 

EN-TOUT-CAS Co., Ltd., 182, Piccadilly, London, 

W.1. Head Office: Syston, nr. Leicester. 


‘HARDWOOD—MOSAIC. 


Clark, James, & Son, Ltd. 
Farmiloe, Geo., & Sons, Ltd 
Grover & Co., Ltd. 
Haywards, Ltd. 


King & Co. 
Stuart’s Granolitbic Co., Ltd. 


Harvey, G. A., & Co. (London), Ld. 


NOEL Wood-Mosaic 2X Union Hall, 27/29, 
Union Street, London, S.E.1. 

‘HEATING APPARATUS. 
Ashwell & Nesbit, Ltd. Kinnell, Chas. P., & Co., Ltd. 


Messenger & Co., Ltd. 
Nautilus Fire Co. 
Nicholls & Clarke, Ltd. 
Potterton, yg (Heating En- 
gineers), 1 
“ Rolyat ” Tasik Co., Ltd., The. 
Sturtevant. Engineering Co., Ltd. 
Watkin Heating Co., Ltd. 
Young & Marten, Ltd. 


HEATING & HOT WATER ENGINEERS. 
CENTRAL HEATING 
HOT WATER SUPPLIES 


STEAM PLANTS, ETC. 


AIR MINISTRY, WAR OFFICE, 
H.M.O.W. CONTRACTS, ETC. 


Benham & Sons, Ltd. 
British Trane Co., Ltd. 
Clark, Hunt & Co., Ltd. 
Ewart & Son, Ltd. 
Haywards, Ltd. 

Holden & Brooke, Ltd. 
Jones & Attwood. 

Keith Blackman, Id. 








Let us help you to secure the 
Contract by quoting a keen price for 
the above where included in the 
Builder’s Specification. 


THE WATKIN HEATING CO. LTD. 


WESTCLIFF-ON-SEA, ESSEX 
PHONE: SOUTHEND/SEA 49813/4 









HEATING, LIGHTING & giana are 
and Con 


Callender’s Cal 
structicn Co., Ltd. Genel eoral Whacteio Co., Ltd. 





WP Where no Address is given,. see 


THE BUILDER 


BUILDER” GUIDE TO BUYERS. 


HEATING & VENTILATING ENGINEERS. 





MUMFORD BAILEY 


& PRESTON, 


CT 
LTD. 








SHINN = London, E.C. 


HEATING & VENTILATING 
SANITARY & ADVISORY 
ENGINEERS 
Newcastle House, Clerkenwell Close, 


1. Phone: Clerkenwell 6344 





MAIDEN, E. L., Ltd., 


Bridge Wharf Works, | 


Chalk Farm Road, London, N.W.1 


HINGES. 
ee 
UCK & Co., Ltd., 61, 


BOs T.N.: 
Willcox, W. H., & Co. 


Baldwin, Son & Co., Ltd. 


St. Mary Axe, London, 


oAvenue 4183-4184, 


HOT WATER SUPPLY. 


Clark, Hunt & Co., Ltd. 

Ewart & Son, Lid. 

Haywards, Ltd. 

Keith. Blackman. Ltd. 

HYDRATED LIME. 
Barnstone Cement Co., Ltd. 


HYDRAULIC POWER 
London Hydraulic Power Co, 


INCINERATORS. 


Kinnell, C. P., 
Potterton, Three Casting En- 
gineers), Ltd. 


Callow Rock Lime Co., Ltd. 
Cement Marketing Co., Ltd. 


ENGINEERS, &c. 


INCINERATOR Co., Ltd. (The), 22, ri, 


Gate, Westminster, 
Victoria 5092, 
Braby & Co. 


London, 


s W.1 Tel: 
Harvey. G.A..& Co.. (London), Ltd. 


INFORMATION BUREAUX. 


British Commercial Gas Assn. 
British Electrical Dev. Assn. 
British Steelwork Assn. 
Cement & Concrete Assn. 
Clay Products Technical Bureau. 
Copper Development Assn. 
Corkboard Information and Res. 
Bureau. 


Lead Industries Dev. Council. 

Natural Asphalte Mine-owners, & 
Mfrs. Council. 

Reinforced Concrete Assn. 

Timber Development Assn. 

Zinc Development Assn., Ltd. 


INSULATING MATERIALS. 


British Plaster Board, Ltd. 
Dutton & Sons. 

Huntley & Sparks, Ltd. 
Jones, Fk., & Co., Ltd. 


INSURANCE. 
British General Insurance Co., Ltd. 
British Oak Insurance Co., Ltd. 
Builders’ Accident Insurance, 
Ltd.. The. 


Macandrews & Forbes, Ltd. 
McNeill, F., & Co., Ltd. 
Pharaohs (Distributors), Ltd. 
Universal Asbestos Manufacturing 


Federated Employers’ Insurance 
Asscn., le 

London & Lancashire Insurance 
Co.. Ltd. 


INTERNAL CONCRETE VIBRATORS. 


Johnson, O. H, & Son. Ltd. 


IRONFOUNDERS. 
Baker, W. A. & Co., Ltd. 


Macfarlane. Walter & Co., Ltd. 


IRON AND STEEL MERCHANTS. 


HALL Bros. 


(West Bromwich), 


Ltd., Eagle 


Works, Greets Green. West Bromwich. 
IRON AND WIREWORKERS. 


Albion Iron Wirework Co., Lid. 
Braby & Co., Ltd., Fredk. 


Harvey,G.A., & Co.(London), Ld. 
Palmer, T. W.. & Co., Ltd. 


iRONWORK, STRUCTURAL. 


Carron Company. 


JOINERY. 

















Head Office: 

VILLIERS ROAD 

BECKENHAM 
KENT 


* Beckenham 


3421-2 





also at 
200-RAVENSCROFT 
RD- BECKENHAM 








Macfarlane, W., & Co., Ltd. 
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KITCHEN in eee © 
“Benham & go ey ge yp san (Ldn.), Ltd 
Fogel, A.. 


LADDER ‘MAKERS (TELESCOPIC, &c.). 
Cayless Bros., B g (Great Britain), Lid. 
Mijles, B. D., Ltd. 
Parker. F.. & Co.. Ltd. 

LADDERS (LOFT). 








if you install the All-Steel 


GRAVITY LOFT LADDER” 


GRAVITY LADDERS LTD., HIGH HOLBORN HOUSE, W.C.I. TEL. 
Gravity Ladders, Ltd. 
LAMPS AND LANTERNS. 








Vy. doth, 


daastiCs, see 


Coleman Quick Lite Co., Ltd. 
Keith Blackman, Ltd’ 


Tilley Lamp Co. 


LANTERN -lOnTsS. Haywards, Ltd. 
King. J. A.. & Co. Paragon Glazing Co. 
LATHING (METAL). Haywards, Ltd. 
Expanded Metal Co., Ltd. Trussed Concrete Steel Co. 


LATHING (SYNTHETIC). Newtonite. Ltd. 
LAUNDRY APPLIANCES. 

Bradford, T., & Co., Ltd. PH Iron Foundry Co., Ltd. 
LAYLIGHTS. Illuminators. Ltd, 
LEAD, OIL, COLOURS, "SIZE 

Farmiloe, Geo., "@ Sons, Ltd. Nicholls & ‘Clarke, Lita 

Farmiloe, T. & - Lid. Young & Marten, Ltd. 

Girdler & Co., J. 

LEAD (ORNAMENTAL), &c 

STONER = Saunders, 20, "Woodfield Road, Pad- 

dington, W.9. Telephone : Abercorn 3755, 
LEADED LIGHT MANUFACTURERS. 

Aygee, Ltd. Gibbs, W., & Sons, Ltd. 

Clark, J., & Son, Ltd. Haywards, Ltd. 

Eaton, Parr & Gibson, Ltd. Nicholls & Clarke, Ltd. 

Farmiloe, Geo.. & Sons, Lid. Young & Marten, Ltd. 
LIFTING GEAR. 

Moore, W. & E., Ltd. 


Butterfield, ©., & Cc. 
Wilkinson, J., & Co., Ltd. 


London Electric Firm. 
HAND 


LIF TS bower 


Designs on application. 


JOHN BRYDEN & SONS 
10 Greenside Place 63 W. Regent St. 














Edinburgh Glasgew 
HAMMOND & CHAMPNESS, LTD., Haskin 
En appacetios: Works, Walthamstow, London, 


E.1 
LONDON LIFT CO., 103, WORSHIP STREET, LONDON, 
2. 


Lift & Hoist Co. 
Marryat & Scott. Ltd, 
Morris, Herbert, Ltd. 
Penrose Lifts, Ltd. 
Pickerings, Ltd. 

Porn & Dunwoody. 
Steven, A. & P., Ltd. 


Clark, Hunt & Co. 

Dennison, Kett & Co., Ltd. 
Etchells, Congdon & Muir, Ltd. 
Evans Lifts, Ltd. 

Gimson & Co. ere Ltd. 
mek, J. & E., Ltd. 

d & ‘Champness, Ltd. 





STAIRS» 
DOORS: 
-| KITCHEN 
|} FITMENTS 
GENERAL 
JOINERY 
METAL 
CASEMENTS 
ar od 


SURROUNDS 











HOOK’S JOINERY WORKS LTD 




















GOOD JOINERY | 
E.QUITMANN:=. 


114, DUNCOMBE RD., HOLLOWAY, N.19 
"Phone: Archway 3186. 1 














SHARP BROS. & 


Austins of East Ham, 
Brough,John H.,& Se (Biden) Ltd. 
Bryce, White & Co., Ltd. 
Chapman, Lowry & Pattick, Ltd. 
Edmonds & Co., Ltd., 

Gimson, Wm., & Sons, ta. 
Grayson Rollo & Clover Docks, 


Ltd. 
Hammer, Geo. M., & Co., Ltd. 


JOINTINGS. 
TUCK & Co., Ltd., 61, 
E.C.3. - T.N.: Avenue 


JOINTLESS FLOORING MATERIALS. 


Athena Composition Flooring Co. 
British Doloment Co. (1938), Ltd. 
“ Colourphalt,” The na 

Trini 
Duranbrite Flooring Sa ae. 
Granwood Flooring Co. 


Index to Advertisers, page 94 ; 


& KNIGHT, LTD., JOINERY MANU- 
FACTURERS, BURTON-ON-TRE ENT. 


Hook's 's Joinery _ Ltd, 
London Joinery Co. 

Mullen & Lumsden. 
ay] E., & Co., Ltd. 
Ram & Austin, Lid. 
Rippers, 


Ltd. 
sala J John, & Sons, Lt“. 
Tucker, Duncan (Totte» 1am), 


Ltd. 
Young & Marten, Ltd. 


St. ony ‘nee London, 
4183-4184 


a 
ner tag eh ct 

Marbolith Flooring Co., nn itd., The 
Monarch Flooring Co., — 
National Flooring Co., T! 


lows & Lewis, Ltd. Titan Lift Co., Ltd. 
Lift. & Engineering, Ltd. Waygood-Otis Ltd. 

gpm A are aged TRACK & EQUIPMENT. 
ones, T. C., 

LIGHTING (ARCHITECTURAL). 


| LIGHTING ‘SYSTEMS. 
Lawley Electric Storage Co. 
| LIGHTNING CONDUCTORS. 








"Phone: CHANCERY 8701 (2 lines) 


J.W. GRAY & SON LTD. 
FRANKLIN HOUSE, 
37, RED LION STREET, HIGH HOLBORN, W.C.1. 
MAKERS AND ERECTORS OF 


LIGHTNING 
CONDUCTORS 
TUAKERS FLAGSTAFFS ERECTORS éi 


Park Road, 
Liberty 











ALDINGTON, G., 59, Haydon’s 
— London, S.W.19. ’Phone: 
7 


91 
BLACKBURN, Starling & Co., Ltd., 
Works. Nott tingham. 
FURSE, W. J., & Co., Ltd. (“*S ” Dept.), Traffic 
Street, jae ad aang "also London, Manchester, 


Bristo 
oe 2 nt Cor, Ltd. Furse, W. J., & Co., Ltd. 
Gray, J. W., & Son, Lid. 


Ewart 
Lime ‘MANUFACTURERS. 
Rock Lime Co.. Ltd. The Cement Marketing Co., Ltd. 
LOCKS, LATCHES, &o- 
Adams, Robt. 
Hunt & Co., Lid. 


Gresham 





Hobbs, Hart & Co., Ltd. 
Leggott, W. & R., Ltd. 
Gibbons, Jas., Ltd. Nicholls & Clarke, Ltd 
Heriderson, P. C.. Ltd. Young & Marten, Ltd. 


MACHINERY (CONCRETE). 
PRODUCT 


i TRIANGO y MACHINES 


BLOCK, SLAB. TILE & MIXING MACHINES 
VIBRATORS. XERBING & PAVING MOULDS 


TRIANCOLTD. (Dept. 2) "cst souese¥, 


*PHONE: EMBERBROOK 3300. 








CONCRETE 























or ring up “ 


The Builder ’’ (Temple Bar 6251-2-3) 


eats 3 
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MACHINERY (CONCRETE)—continued 
Blaw-Knox, Ltd. Liner Concrete Machinery Co. 
Byrd, A. A., & Co. Neal, BR. H., & Co., Ltd 
Jones, T. C. & Co., Ltd. Parker, F., 

Lewis & Lewis, Ltd. Youngman, W. C., Lid 


MACHINERY AND PLANT. 


Blaw-Knox, Ltd. Johnston, J. J., & Co., Ltd. 
Boydell, B., : Co., Ltd. Jones, T. O., & Co., Ltd, 
Byrd, A. A. & Co. Lewis & Lewis, Ltd. 


The Liner Con. Machy. Co. 
Lister, R. A., & Co., Ltd. 

Neal, R. H., & Co., Ltd. 
Scaffolding (Great Britain), Ltd. 
Steel Scaffolding Co., Ltd., The. 
Stephens & Carter, Ltd. 
Youngman, W. C., Ltd. 


Cayless me (Battersea). 

Clark, Hunt & Co., Ltd. 

Cole, E. R. Ltd. 

Dandridge, Arthur P. 

De La Pre Components, Ltd, 

Fitzpatrick & Son. 

Hall, J. & E., Ltd. 
MANHOLE COVERS. 

Baker, W. A., & Co., Ltd. 

Clark, Hunt & Co., Ltd. 

Doulton & Co., Ltd. 


MARBLE. 
ART Marbles, Stone & Mosaic o.. Ltd, 3, 
Broadway, Westminster, London, S.W.1. 
Art Pavements & Decorations, Ld. “Marble Decorations, Ltd. 
Linolite Flooring Co. Stubbs, J., & Sons. 
Marble Mosaic Co.. Ltd. Walker, Chas., & Co. 


MARBLE WORKERS. 
Jaconello, Ltd. White, F. G. Ltd. 


MARBLEWORKING MACHINERY. 
Crockatt, W., & Sons, Ltd. Ellis Bros. ‘Leicester) Ltd. 


METAFORMS. Byrd, A. A., & Co. 


METAL CASEMENTS. 
ROWLANDS’ Metal Windows, Ltd.. Laurel 
Works, Vale Road, Camberley, Surrey. Tele- 
phone ; : | Comberiog Si. 
Adams, Ro! Helliwell & Co., Ltd. 
Braby, F., : _ , Ltd. Luxfer, Ltd. 
British Incorrodible Metal Co., Ld. Macfarlane, Lager & Co., Ltd. 
Ltd. Mellowes & Co., 
Nicholls & Olarke Mid. 
Oldaker, W. & J. H. 
Rustproof Meta! Windows, Ltd. 
Welstead, C. E., Ltd. 
Williams & Williams, Ltd. 
Young & Marten, Ltd. 


Fraser & Ellis, Ltd. 
Harvey, G. A., & Co. (Lon.), Ltd. 
Macfarlane, Walter, & Co., Ltd. 


Gibbs, W., & ‘Sons, Ltd. 


Haywards, 
METAL WO RK. 
Albion Iron & Wirework Co., Ltd. Harris & Sheldon, Ltd. 
Baker, W. A., & Co., Ltd. Harvey, G. A., & Co.(London), Ld. 
Bostwick Gate Co. Haskins, 
Braby & Co., Lid., Fredk. Haywards, Ltd. 
Leggott, W. & R., Ltd. 


Cooke’s (Finsbury), Ltd. 
Edmonds, A., & Co., Ltd. Macfarlane, Walter & Co., Ltd. 
Ewart & Son, Ltd Palmer, T. W., & Co., Ltd. 


Gibbons, James, Ltd. 
MOSAIC AND _TERRAZZO PAVING. 





Art Pav » Ltd. Marble Mosaic Oo., Ltd. 

Carter & Co., ted, Marbolith Flooring Co., Ltd. The 
Cope & Co., Ltd. Monarch Flooring Co., Ltd., The. 
Jaconello, Ltd. National Flooring Co., Ltd., The 


Stubbs J., & Sons. 
MOULDED GUTTERS. 
Clark, Hunt & Co., Ltd. Smith, Ernest R., & Co. 
Harvey,G.A., &Co. (London), Ltd. Universal ‘Asbestos Mfg. Co., 
Macfarlane, Walter & Co., Ltd. Ltd. 
MOULDINGS. 
Austins of East Ham, Ltd. 
Brvce, White & Co., Ltd. 
NAIL MANUFACTURERS. 
= _ Cut Nail and Wall Ties RED DRAGON 
rand. 
Powis, David, & Sons, Ltd., incorporating 
Birmingham Wirework Co., Ltd. (Copper Tile 
Rivets and Nails for Asbestos Roofing, Copper, 
Zinc and Composition Nails and Tacks), Forward 
Works, Golden Hillock Road, Sparkbrook 
Birmingham, 11. 
NAME PLATES. Cooke’s (Finsbury), Ltd. 
OFFICE EQUIPMENT. Harvey,G.A.,&Co.(London), Ltd. 
Cooke’s (Fiusbury), Ltd. Libraco, Ltd. 
OPAL CEILINGS. Clark, James, & Son, Ltd. 
Eaton, Parr & Gibson (Glass Merchants), Ltd. 
OPAL SLABS (FOR WALLS AND CEILINGS). 
Clark, James & Son, Ltd. Eaton, Parr & Gibson, Ltd. 
PACKINGS. 
TUCK & Co., Ltd., 61, St. Mary Axe, London, 
E.C.3, T.N.: Avenue 4183-4184. 
PAINT CLEANSERS. Manger, J., & Sons, Ltd. 


PAINT MANUFACTURERS. 


Meyer, Montague L., Ltd. 


JAINTS x ENAMELS 


| The Sterling Varnish Co. Ltd., 
Trafford Park, Manchester, 17. 


GRIFFITHS Bros. & Co., London, Ltd., Mack 
Road, Bermondsey, London, S.E.1€. Sole 
Makers. ‘*‘ Ferrodor ”’ Elastic Paint. 
Atlas Preservative Co., Ltd. Locke, Lancaster & W. W. & 
, Wiggins & Co., Ltd. R. Johnson, Ltd. 

Morse, A. T., Sons & Co., Ltd. 
Nicholls & Clarke, Ltd. 

Nobles & Hoare, Sy oll 





Fairfield Pain‘ ‘ow ‘ eae" 
Farmiloe, Geo. & ‘Sons, Ltd. ee Paint 
Farmiloe, T. & W., a & Son. 


Griffiths Bros. & Co. , ar 1d. stenben, O., Ltd. 
Jenson & & Marten. 


Nicholson, 

Lillington, Geo., & Co., Ltd. 
PAINT REMOVERS. 
PAINT SPRAYING. 

Hillen, J. Mayfair Spraying & Decorating 

t. 


Co., Ltd. 
PAINT SPRAYING EQUIPMENT. 


SPRAY PAINTING 
3 2 UIPMENT 


SEND FOR CATALOGUE 
AEROSTYLE LTD. 


174a, St. John Street. 
London, E.C.1. 
Telephone: Clahenneall 5963. 
Kurt Erlach, Lid. 


Quickstryp Chemical Co., Ltd. 








THE BUILDER 
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BUILDER” GUIDE TO BUYERS. 


PAINTING CONTRACTORS. 
——e & Co., 551, Sidcup Road, London, 
PAPER (WATERPROOF BUILDING & SHEATHING). 
“ Sisalkraft “—Sankey, J. H., & Son, Ltd. 


PARTITION SLABS, BLOCKS, &c. 


é y CELLULAR 
TRIANCO PARTITION AND 
PANEL WALLBLOCKS 
TRANCE LTD., IMBERCOURT, EAST MOLESEY, 
: EMBERBROOK 3300. SURREY 


KING, J. A., & Co., Ltd., Bridge House, 181, 
Queen Victoria Street, London, E.C.4. Tel.: 


Central 5866 (5 lines). 
ae Asbestos Mfg. Co., 


Attoc Blocks, Ltd. 
Jones, Fredk., & Co., Ltd. itd. 
Tarmac, Ltd. Wright, Samuel, & Co., Ltd. 
PARTITIONS (STEEL). 
Harvey, G. A., & Co. (London), 
Ltd.. Roneo, Ltd. 


PAVEMENT LIGHTS. 
HAYWARDS, Ltd., Union Street, ‘Meneieiiies 
London. S.E.i. *Phone : Waterloo 6035 (5lines).. 
KING, J. A., & Co., Ltd., Bridge House, 181, 
Queen Victoria Street, London, E.C.4. Tel: 
Central 5866 (5 lines). 
PAVING SLABS. 
Fitzpatrick & Son. 
Stuart’s Granolithic Co., Ltd 
PILING CONSTRUCTION. 
Lind, Peter, & Co., Ltd. Piling & Construction Co., Ltd. 
Pressure Piling Co. (Parent), Ltd. Simplex Concrete Piles, Ltd. 


PIPE FITTINGS. Clark, Hunt & Co., Ltd. 
B.LA. (Patents), Ltd. Lamont, James H., & Co. 


PITCH MANUFACTURERS. 
DUSSEK Bros. & Co., Ltd., Jolly Farmers’ 
Wharf, Thames Road, Crayford, Kent. 
Berry, Wiggins & Co., Ltd. 

PLASTER. 
= eg pte egg és oe Ltd., 
way, London 
** STATITE, 3 y c a & Co., Ltd., Burton- 
on-Trent. 
“ Pioneer ” Imperial Chemical Industries, Ltd 


PLASTER (ACOUSTIC). May Acoustics, Ltd. 


PLASTER BOARDS. 
Casebourne & Co., Ltd. 
“ Pioneer ’ Imperial Chemical Industries, Ltd. 
“ Thistle ” The British Plaster Board, Ltd. 


PLASTER (Freneue). 
Wright, Samuel, & Co., 


PLASTER KEY BLOCKS. 
Riakey Manufacturing Co. 


PLASTERERS. 














Milners Safe Co, Ltd. 
Sankey-Sheldon 
(Harris & a: ltd. 


Tarmac, Ltd. 


109, Kings- 











28a, Daneburst St., S.W.6 Putney 3700 
ARMERS LTD. 


Plastering. 








CAMPBELL HORNE & CO., LTD. 
(Successors to Wm. J. Wheeler & Son, Ltd.) 
Plastering and Granolithic Contractors. 
411 Hendon Way, Hendon —. a lon, N.W. 4 
Telephone: Hendon 8 








MULTIPLE PLASTER COMPANY LTD. 


PLASTERING CONTRACTORS. 
34, QUEEN STREET, W.6. RIV. 1993 





PULLEY BLOCK MAKERS. 
STRINGER & Son (Cradley Heath), Ltd., Crowmp 
Engineering Vi Works, Cradley Heath, Staffs. 
Morris, Herbert, Ltd. Wilkinson, J., & Co. 


PUMICE PARTITION BLOCKS. 


* Soeakets , 





THE PERFECT PUMICE PARTITION 

BLOCK used everywhere for its 

light weight, heat and sound-insu- 

lating and fire-resisting qualities. 
Write to: 


G.R. SPEAKER & CO. LTD. 
Eternit House, 
Stevenage Rd., London, S.W.6 


Tel.: FULham 1116. 











KING, J. A., & Co., Ltd., Bridge 1 181, 
Queen Victoria Street, London, E.C.4 Tel.: 
Central 5866 (5 lines). 
McNeill, F., & Co.. Ltd. 

PUMPING ENGINES. 

Millars Machinery Co., Ltd. 

PUMPS. 

Ransomes & Rapier, Ltd. 

PUMPS, ELECTRIC. 
** ARGOSY PUMPS,’’? F. W. Brackett & Co., 
Ltd., Hythe Bridge Ironworks, Colchester. 
Pulsometer Engineering Co., Ltd. 

PUMPS, PUMPING ENGINEERS. 

Braby, F., & Co., Ltd. Phoenix Engineering Co., Lid. 
Lewis & Ltd. Pulsometer Engineering Oo., Ltd 
Parker, Winder & Achurch. Willcox, W. B., & Co., Ltd. 

PUTTY MANUFACTURERS. 

DUSSEK Bros. & Co., Ltd., Jolly Farmers 
Wharf, Thames Road, Crayford, Kent. 


RADIATORS. 
Golf Radiator Co., Ltd. 


Crane, Ltd. 
RAILWAY EQUIPMENT. Neal, B. H., & Co 
RAINWATER GOODS. 
Braby, F., & Co., Ltd. Macfarlanc, W., & Co., Ltd. 
Carron Company. Nicholls & Clarke. 
Clark, Hunt & Co., Ltd. 
Farmiloe, G., & Sons, Ltd. 
Harvey, G. yt & Co. (London). 
RAMMERS. “Benjo.” Johnson, B. & Son. 
RAWLPLUGS. Rawiplug Co. 
RECONSTRUCTED STONE. 
Croft, Granite, Brick & C te Co., Ltd. 
REINFORCED ASBESTOS-CEMENT. 
British Roofing, Universal Asbestos Mfg. Co.. Ltd. 


REINFORCED CONCRETE BUILDINGS. 
Lind, Peter, & Co., Ltd. Stuart’s Granolithic Co., Ltd. 
London Ferro Concrete Co., Ltd. | Trussed Concrete Steel Co., Ltd. 

REINFORCED CONCRETE ENGRS. & CONTRS. 

BRICKTOR' Reinforcement.—Johnson’s Rein- 

forced Concrete Engineering Co., Ltd., Horse- 

Baa House, Horseferry Road, London, ‘SW..1. 
itish Reinforced Concrete Eng. Kent & ‘Sussex Contractors, Ltd. 

Lind. Peter, & Co., Ltd. 

London Ferro Concrete Co., Ltd. 

Expanded Metal Co.. Relf-Sentering Ex. Metal Oo.. oo. Lad 

Indented Bar & Concrete Engi Stuart’s G lithic Co., 
ing Co., Ltd. Trussed Concrete Stew Gon id Ltd 


REINFORCEMENT STEEL. 


Willcox, W. H., & Co., Ltd. 
Youngman, W. C., Ltd. 


Smith, Ernest R., & O>. 
Universal Asbestos Mf;. Oo., Lik 
Young & Marten. 





Cone rete T Technicians, Ltd. 
Ltd. 








POLLOCK BROTHERS (London) LTD. 
PLASTERERS & GRANOLITHIC WORKERS 
LIVERPOOL— LONDON— 
11, Green Lane, Stoneycroft, 12/54, High Holborn House, W.C, 











WOOLLASTON, G. 
Road, Herne Hill, London, S.E.24, 
Brixton 4514. 

Horne & Co.,Ltd, Campbell. 


A., & Co.,.69, Shakespeare 
*Phone: 


King & Co. 

Telling, W. A.. Ltd. 

PLASTIC PAINT MANUFACTURERS. 
Sankey, J H., & Son, Ltd. 

PLATERS (CHROMIUM AND GENERAL). 
Wilkins, John, & Co., Ltd. 

PLUMBERS’ BRASSWORK. 
Clark, Hunt & Co., Ltd = & Hanson (Anti-Vak 
Farmiloe, G., & Sons, Lid. 
General Iron Foundry Co., Lita feaith, Rinest B., & Co, 

PLUMBERS’ & ENGINEERS’ MERCHANTS. 
CADEL, C. S. & Co., Ltd., 47, Victoria Street, 
London, S.W.1. 


PLUMBING. Buitall Equipment Oo., Léd. 
PLUMBING AND acest bbe teeta 
Nye & Langston. jtoneham, H, 
Peppiatt. T. 
PLYWOOD. 


NATIONAL Plywood Corporation, Ltd. (The), 
Carventers Road, Stratford, London, E.15, 
*Phone: Amherst 1323. 

WOYKA, John, & Co., Ltd., Adelaide House, 
London Bridge, London, E.C.4. (Est. 85+) 
Bryce, White & Co., Ltd. Meyer, en L., Ltd. 

Gerver, N. Venesta, Ltd. 

PLYWOOD (METAL COATED)). Venesta, Lta 

PNEUMATIC TUBES. Sturt Engineering Co., Ltd. 
Lamson Engineering Co., Lid. 

PORTABLE AIR COMPRESSORS & ROAD BREAKERS 
BROOM & Wade, Ltd., Engineers, High 
Wycombe, Bucks. 

PORTABLE BUILDINGS (IRON, WOOD, ASBESTOS) 














a séWWhheree. nc Address is given, see Index to Advertisers, page 94 ; 


Palmer, T. W., & Co., Lid. 


REINFORCEMENT STEEL 
SUPPLIED BENT & 














FIXED 
WHITEHALL IMMEDIATE 
5528 DELIVERY 
FROM STOCK 


ROM RIVER CO.,LTD. 
3, OLD QUEEN ST., 
LONDON, S.W.1. 





HELICAL Bar & Engineering te Ltd. (The), 


82, Victoria Street, London, 8.W.1 
Expanded ary ag roy The Trussed 


Conerete Steel Co.,Ld. 
Jones, T. C., & Co., Lid. en lia 
REXINE. 1.C.J. (Bexine), Ltd. 
a gg EQUIPMENT. 
ans — Ltd., Engineers, Higb 


Wyco 
ROAD. "SURFACING. Neuchatel Asphalte Co., Ltd. 


ROLLING SHUTTER MAKERS 


SHUTTER CONTRACTORS, LTD., LINCOLN WORKS, 
GREAT CAMBRIDGE ROAD, ENFIELD. TEL. NO. 


Milners Safe Co. Ltd. 
ROOF COVERING. ‘Jones, T. C., & Co. 
ROOF GLAZING MANUFACTURERS. 


Aygee, Lid. , J. A, & Co., Lid. 
Braby & Co., Ltd., Fredk. Mellowes & Co., Ltd. 

Ha Ltd. Palmer, T. W., & Co., Ltd. 
Helliwell & Co., Ltd. Paragon Glazing Co., Ltd. 


ROOF LIGHTS. 
KING, J. A., & Co., Ltd., Bridge House, 181, 


Queen Victoria Street, London, E.C.4 Tel.: 
Central 5866 (5 lines). 
Aygee, Lid. Laxfer, Ltd. 
Braby, F., & Co., Lid. Mellowes & Co., Lid. 
Greenwood Ve v1 bor Lea. ating ets. 
’s Paragon Glazing 
Haywards, — Universal Asbestos Mfg. Oo., Lad. 
Helliwell & Co., Ltd. 





or ring up “The Builder’ (Temple Bar 6251-2-3) 
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*Phone: FULHAM 2248-9 


ERY 


OF EVERY DESCRIPTION AT KEENEST PRICES 


PROMPT DELIVERY AND EFFICIENT SERVICE ALYYAYS 
241 NORTH END ROAD - +++ +++ + @ > 


June 30 1939 








WEST KENSINGTON W.14 
ROC AA os RS 








“THE BUILDER” GUIDE TO BUYERS. 


ROOFING COMPOUNDS. 
DUROLIFE Compounds, Ltd., Duro Works, 14, 
Tavistock Crescent, Westbourne Park, London, 


W.11. Tel.: Bayswater 4974. 

** PLASTEX,’’ Dussek Bros., & Co., Ltd., Jolly 

= Wharf, Thames Road, Crayford, 
ent. 

Anderson, D., & Sons, Ltd. “ Farotex ” (Farmiloe, 7. & W., Ld) 

Berry, Wiggins & Co., Ltd. “ Hermetex ” (Geo. Farmiloe & 

Briggs, Wm’, & Sons, Ltd. Sons, Ltd.). 


Callender, Geo. M., & Co., Ltd. Superseal, Ltd. 
ROOFING CONTRACTORS. 
Anderson, D., & Son, Ltd. Parkinson, E. (London), Ltd. 
Braby & Co., Ltd., Fredk. Ragusa Asphalte Paving Co. 
Field & Palmer, Lid. Smith, H. V., & Co., Ltd. 
Harvey,G.A.,&Co. <i Universal Asbestos Mfg. Co., Ltd 
MeNeilil, F., & Co., Vulcanite, Ltd. 
ROOFING, COPPER (Plain and Corrugated). 
Harvey, G. A., & Co. (London), Ltd. 
ROOFING-FELT. 
Anderson, D., & Sons, Ltd. 
Braby, F., & Co., Ltd. 


Ruberoid (Ruberoid) ©o., Ltd. 
Universal Asbestos Manufacturing 


Briggs, Wm., & Sons, Ltd. Co., Ltd. 
Langiey, London, Ltd. Vaughan, H. R., & Co., Ltd. 
McNeill, F., & Co., Ltd. Vulcanite, Ltd. 


Permanite, Ltd. 
ROOFING-FELT CONTRACTORS. 
Anderson, D., & Sons, Ltd. Permanite, Ltd. 
Briggs, Wm., & Sons, Ltd. Universal Asbestos Manufac- 
Field & Palmer, Ltd. turing Co., Ltd. 
McNeill, F., & Oo., Ltd. 
ROOFING SHINGLES. Colt, W. H. (London), Ltd. 
ROOFINGS (VARIOUS BRANDS). 
“ Blanco ” (Permanite, Ltd.). “* Hermetex ” (Geo. Farmiloe & 
Briggs, Wm., & Sons, Ltd. 5 
— (Field & Palmer, 
“ Lion” @. McNeill & Oo., Ltd.). 


Ltd.). 
“Conical Roll” (Ewart & Son, Ltd. ), Ragusa Aspbalte Co., Ltd. 


“Dreadnought ” (F. McNeill & omen ” (R.H. Vaughan & Co.). 
Oo., Ltd.). * (Anderson, D., & Sons). 
“Duraflex % (Permanite, Ltd.). 4 mabercia = (Ruberoid Co., Ld.). 


“Vulcanite ” (Vulcanite, Ltd.). 
ROOFS (ZINC AND COPPER). 
Braby, F., & Co., Harvey, G. A., & Co. (London), 
Ewart & Son, Ltd. 

RUNWAYS, LIGHT OVERHEAD. 
BritishTrolleyTrackCo.,Ltd.(The) Lift & Eng., Ltd. 
Henderson, P. C., Ltd. Morris, Herbert, Ltd. 

SAFES AND STRONG-ROOM DOORS. 
WITHERS, Samuel, & Co., Ltd., Park Works, 
West Bromwich. 

Milners Safe Co., Ltd, 
SAND BLASTING. Eaton, Parr & Gibson, Ltd. 
London Sand Blast & Dec. Glass Works Co., Ltd. 

SAND AND GRAVEL MERCHANTS. 

COX, H., & Sons, Ltd., 49-51, Southampton 
Way, Camberwell, London, S.E. 5. 

Boyer, Wm., & Sons, Ltd. Twickenham Gravel Co., Ltd. 
8. Merstham Sand & Brick Co. Wraysbury Sand & Gravel Co.,Ld. 

SANITARY APPLIANCES AND WARE. 

Allied Ironfounders, Ltd. (Scott- Greenwood & Hanson (Anti-Vak 


Moncrieff Anti-Syphon System). ‘Lraps). 
Burn Bros. Haywards. Ltd. 
Carron Company. Johnson Bros. (Contrs.), Ltd. 


Macfarlane, W., & Co.. Ltd. 
Nicholls & Clarke, Ltd. 

Rufford & Co. 

Sankey, J. H., & Sor, Ltd. 
Smith, Ernest R., & Co. 

Young & Marten, Ltd 

Doulton & Co., Ltd, 


Clark, Hunt & Co., Ltd. 
Doulton & Co., Ltd. 

Ewart & Son, Ltd. 

Farmiloe, George, & Sous, Ltd. 
Fordham Pressings, Ltd. 


SANITARY EARTHENWARE. 


SANITARY ENGINEERS. 
Burn Bros. Macfarlane, Walter, & Co., Ltd. 


SANITARY FIRECLAY. Doulton & Co., Ltd. 
SANITARY PIPES. 
ELLISTOWN yo Pipe & Fireclay Works & 
Estates, Ltd., llistown, near Leicester. 
HOLLY CHROME Bricks, Ltd., Chester Park, 


Kingswood, Bristol. 


some & Co., Ltd. Tbstock Collieries, Ltd. 


SASH CHAINS AND SASH PULLEYS. 


RHODES CHAINS LTD. 


22, Newman 


Telephone Museum 


Street, W.1. 


RHODES’ PATENT PULLEYS, 
SASH CHAINS & FITTINGS 
Clissold 


ROYDE & TUCKER “3 
Patentees and Manufacturers of all types of 
SASH PULLEYS & CHAIN. 
oyTu UC 117-119,STOKE NEWINGTON 
_ ROAD, LONDON, N.16 














ECD. 





Rhodes Chains, Ltd, 


' SASH-CORDS. British Ropes, Ltd. 
| SASH-WEIGHTS. Rhodes Chains, Ltd. 
SCAFFOLDING. 


Boulton Tubular Structures, Ltd. 
British Steel Scaffolding Co. teel Scaffolding Co., Ltd., Lhe 
Cayless Bros.. Battersea. Stephens & Carter, Ltd. 
London & Midland Steel Scaffolding. Thomas H. Johnston. 

Mills Scaffold Co., Ltd. Youngman, W. C., Ltd. 


SCAFFOLDING EQUIPMENT. 
Warrington Tube Co., Ltd. 


SCULPTORS. 
Stubbs, John, & Sons. 

SEARCHLIGHTS | AND FLOODLIGHTS. 
London Electric Firm, L 


SETTINGS FOR BOILERS, &c. 
Danks of Netherton, Ltd Poulton & Son. 


SEWAGE PURIFICATION. 


Sontening (Gt. Britain), Ltd. 





“BEATTIE” Sewage Disposal 
FORK COUNTRY HOUSES. FARMS, ETO, 
Noemptying of Cesspools. VICTORIA 3120 
WM. BEATTIE&CO., (Tarrant Builders Ltd,5 


8, Lr. Grosvenor Place,’ Westminster, S.W.1 








Tuke & Bell, Ltd. 

SHEET METAL WORKERS. 
Brapy & Co., Ltd., Fredk. Harvey,G.A.,&Co.(London), Ld. 
Ewart & Son, Ltd. Palmer, T. W., & Co., Ltd. 
Greenwood’s Ventilating Co. 








SHOP FRONT BUILDERS. 
Cooke’s (Finsbury), Lid. Johnson, G., Bros. 
Edmonds, A.. & Co., Ltd. 

SHOP FRONTS (METAL AND WOOD). 
BRONEL, Ltd., Drawn Metal 
268-270, South Lambeth Road, London, S.W.8 


Phone : } Macaulay 3404- “3405. rade only. 
Cockings, ohnson, TOs. 
Haskins. Macfarlane, W., & Co., Ltd. 
Haywards, Ltd. Pollard, E., & Co., Ltd. 


SHOP AND OFFICE FITTERS. 
HICKMAN (1928), Ltd., North Circular Road, 
Cricklewood, N.W.2. Tel.: Gladstone 6262, 
Cooke’s (Finsbury), Ltd. Pollard, E., & Co., Ltd. 
Edmonds, A., & Co., Ltd. 

SHORES, ADJUSTABLE. 

Scaffolding (at. Britain), Ltd. Steel Scaffolding Co., Ltd., The. 


SHOWCASE MAKERS. Edmonds, A., & Co. 
SHUTTERS, REVOLVING. 


ROLLING SHUTTERS 


E. HIRSCHHORN 


& CO. 
LTD. 


ele) 0 amc] -| 4 0, We @), 1910), Pan, b- 
‘Phone: BOWES PARK 3411 (3 Lines). 


SHOP BLINDS 


FRANCIS, S. W., & CO., LTD, 64-70, GRAY’S INN 
ROAD, LONDON, W.C.1. 

HASKINS, ‘‘ Rolador,’? Blackhorse Lane, Walt- 
hams =. ‘London 

HOWARD 
JOHN’S WOOD, LONDON, N. W.8. Pad. 1761. 
> J., & Son. Henderson, P. C., Ltd. 


Dean, Lift & Heist Co. 
Dennison, Kett & Co., Long Mather & Platt, Ltd. 
Francis, 8. W., & Oo., Parker,H.,&Co.(Battersea), Ltd. 





Gibson, Arthur L., & > sg Ltd. Roneo, Lid. 
Haskins. Thornborough & Son (Manches- 
Haywards, Ltd. ter), Ltd. 

SIGNS. 


RILUANT SIGNS 


-~ THE LARGEST GENERAL SIGN 
~ FACTORY IN THE EMPIRE 


PARAGON WORKS °*+LONDON.W.I2 
PHONE: SHEPHERDS BUSH 2281 (P.B.£) 






PETHERS Sign & Letter Works, Ltd. (The), 
~~ a London, E.C.1. *Phone : Clerken- 

SIGNS, FASCIAS, &c. 
Brilliant Signs, Ltd. 


Edmonds, A., & Oo., Ltd, 
Pollard, E., & Co. 


Mouldings, | | 


| 
8. | 
| 








| 
| 








SINKS (SRECLAY). 
Doulton & Co., 

SINKS (METAL). 
Benham & Sons, Ltd. 
Stainless Steel Sink Co., Ltd. 

SKYLIGHTS. 
Greenwood’s Ventilating Co. King, J. A., & Co., Ltd. 

SLAGWOOL MANUFACTURERS. 
Jones, Fk., & Co., Ltd. McNeill, F.. & Co., Ltd. 


SLATE AND TILE MERCHANTS. 


A. Johnson & Oo., Ltd. (London). 


ETRIDGE, J. J., Junr., Ltd., Bethnal Green 
Slateworks, London, E.2. 
Associated Slate Quarries Sankey, J. H., & Sons, Ltd. 


Penrhyn Slates a. B. Gould). 
SLATING AND TILING CONTRACTORS. 


E. PARKINSON (London) Ltd. 


FOR ALL KINDS OF 


SLATES & TILES 








oO *Phone 
+ LARGEST STOCK e< Ss Stamford 
IN LONDON e) ant 








189, HIGH ROAD, S. TOTTENHAM, N.15 





MANCHESTER Slate Co., Ltd., Aldwych House, 
London, W.C.2 
Ww Evans, Ltd., 116, Hill 


ILLIAMS, Smith & 
Street, London, S.E.15. 
Universal Asbestos Manufacturing 
Co., Ltd. 


Parkinson, E. (London), Ltd. 


SLEEPERS. 
Jones, T. C., & Co., Ltd. 
Neal, R. H., & Co., Ltd. 
| SLIDING DOOR GEAR. 
Aldam, E. Hill, & Co., Ltd. Henderson, P. C., Ltd. 
British —, Track Co., Ltd. King, Geo. W., Ltd. 
Haywards, Li 


| SOIL PIPES (CAST IRON). 
Macfarlane, Walter, & Co., Ltd. Smith, Ernest R., & Oo. 


| SPRAY PAINTING EQUIPMENT. 


LACY-HULBERT & Co., Ltd., 
Works, Waddon, Croydon. 

Aerograph Co., Ltd. Kurt Erlach, Ltd. 
B.E.N. Patents, Ltd. 


SPRAYING CONTRACTORS. 
Mayfair Spraying & Decoration 


Youngman, W. C., Ltd. 


“* Boreas ”’ 


J. Hillen. 
Co., Ltd. 
STABLE FITTINGS. 
Haywards, Ltd. Macfarlane, Walter, & Oo., Ltd 


STAINED GLASS ARTISTS. 

Eaton, Parr & Gibson (Glas3 Farmiloe, George, & Sons, Ltd. 
Merchants), Ltd. Young & Marten, itd. 

STAINLESS STEEL. 

BRENT Metal — Ltd., North Circular Road, 
Cricklewood, N.W.2 Tel.: Gladstone 6262. 
METAL Propellers, Ltd., (Stainless Steel Special- 
ists, Purley Way, Croydon. 

STAINLESS STEEL FITTINGS. 

Taylor Rustless Fittings Co., Ltd. 

STAINLESS STEEL FITTINGS (FIRTH — 
Cooke’s (Finsbury), Ltd. Nettlefold & Sons, Ltd. 

STAIR TREADS. 
Adamite Co., Ltd. (The). 
Carron Company. 
Doulton & Co., Ltd. 


Haywards, Ltd. 
Macfarlane, Walter, & Co., Lid. 
Palmer, T. W., & Co., Ltd. 


» a.4 7. 
BROS., "LTD.,, 137, LISSON GROVE, ST. | STAIRCASES, CONCRETE. 


Stuart’s Granolithic Co., Ltd. 

STAIRCASES (IRON AND STEEL). 

P F., & Sons, 62, Elmington Road, Cam- 
berwell, London, S.E.5.” 
Baker, W. ao & Co. » Ltd. 

STAIRCASES, VERANDAHS, &c. 
Baker W. A.. & Co.. Ltd. Farmer, 8S. W., & Son, Ltd. 
Bostwick Gate Co., Ltd. Haywards, Ltd 
Braby & Co., Ltd., Fredk. Jones, T. O., & Co., Ltd. 

Carron Company. Light Steel Sectional Constrs., Ltd. 
Clark, Hunt & Co., Ltd. Light Steelwork (1925), Ltd. 
Davis, H. & C., & Co., Ltd. Macfarlane, W., & Co., Ltd. 
Dennison, Kett & Co., Ltd. Palmer, T. W., & Co. 
STEAM CLEANING. — “zerelmey, Ltd. 
STEEL BARROWS. 
Harvey,G.A.,& Co.(London), Ltd. Stephens & Carter, Ltd. 
Sankey, Jos., & Sons, Ltd. Youngman, W. ©., Ltd. 


STEEL CEILINGS, 
STEEL CONDUITS. 
STEEL FITTINGS. 


STEEL LOCKERS, &c. 
CONSTRUCTORS, Ltd., 


London, W.1. 
Braby & Co., Ltd., Fredk. 
Constructors, Ltd.” 


STEEL MERCHANTS. 
STEEL PILING, &c. 


'G.E.C. 
Acrow Engineers, Ltd. 


64, Newman Street, 
Gibbons, James, Ltd. 
Harvey, G. 8.,&Co.(London), La. 
Jones, T. C., & Co., Ltd. 


Pressure Piling Co., Ltd. 


3B” OWherre no Address is given, se Index to Advertisers, page 94 ; or ring up ‘‘ The Builder’ (Temple Bar 6251-2-3) 
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“THE 
TEEL REINFORCEMENT. 
tage & Co., Self-Sentering Ex. Metal. 
B. & T. Ly hens bar ag The British Reinforced Concrete 
Expanded Metal Co., Ltd. Engineering Co., Ltd. 
Jones, T. C., & Co., Ltd. Trussed Concrete Steel Co., Ltd. 
United Strip & Bar Mills, Ltd. 


STEEL SCAFFOLDING. 


E 
STEEL SCAFFOLDING 


Co., Ltd 
80 Regent St. London, W.1 — Regent 1157 


STEPHENS & CARTER LTD., 
The Oldest Scaffolding Firm in the Trade, 
PADDINGTON GREEN, W.2. 

Telephone : Paddington 7661 (6 lines) 
Telegrams : Ladders,.Padd., London 


BOULTON TUBULAR STRUCTURES, LTD., 

PLOUGH TERRACE (CLAPHAM JUNCTION), 

LONDON, 8.W.11. TEL.: BATTERSEA 17362. 

British Steel Scaffolding Co. Scaffolding (Gt. omg 7 | i 

London & Midland Steel Scaffolding. Steel S ig Co. . 

Mills Scaffold Co., Ltd. Stephens & Carter, lta 
STEEL SHELVING. Harvey, G. A. & Co. (London), Ltd. 


STEEL SHUTTERS. 
FRANCIS, S. W., & C€O., LTD., 64-70, GRAY’S INN 
ROAD, LONDON, W.C.1. 

—e nS Rolador,”* sincichense Lane, Walt- 
tow, London 

SHUTTER CONTRACTORS. LTD., LINCOLN WORKS, 

GREAT CAMBRIDGE ROAD, ENFIELD. TEL. No.: 

ENFIELD 4877. 

nag J., & Son. 


Dean, J. 

Dennison, Kett & Co., Ltd. 
Gibson, Arthur L., & Co., Ltd. 
Haskins (“‘ Rolador ’’). 




















Haywards, Ltd. 
Henderson, P. C., Ltd. 
Lift & Hoist Co. 
Mather & Platt, Ltd. 
Milner Safe Co., Ltd. 
Roneo, Ltd. 


STEEL (STRUCTURAL) ERECTORS. 
Braby & Co., Ltd., Fredk. Jones, T. C., & Co., Ltd. 
Caswell Cranes & Erection, Ltd. Palmer, T. W., & Co., Ltd. 


STEELWORK. 








BUILDERS’ STEELWORK 
ROOF TRUSSES, STANCHIONS, FIRE ESCAPES 
J. THORP & SON LTD. 
Harrington Street, DIIRBY. ‘Phone: 440758 











Croggon & Co., Ltd. , Jones, T. C., & Co., Ltd. 
STEELWORK, STEEL JOISTS, &c. 


STEELWORK 
SHARMAN 


SWAN WORKS, HANWORTH, MIDDX. 
Phones: Feltham 3007, Molesey 1789. 


Henderson & Glass. 
Homan & Rodgers. 

















Booth, John, & —r 
Braby, F., & Co., 
Braithwaite & Oo. , Ltd. 
Clark, Hunt & Co., Ltd. 
Davis, H. & C., & Co. 
Dawnay, Ltd. 
Dorman, Long & Oo., Ltd. 
Hall Bros. (W.B.), Ltd. 
ywards, Ltd. 


Sands, George, & Sons, Ltd. 
Shaw, M. T., & Co. 
Ha 
STEEPLEJACKS. 
BLACKBURN, Starling & Co., Ltd., Gresham 
Works, Nottingham 
GRAY, J. » & Son, Ltd., 37, Red Lion Street, 
High Hoiborn, London, W.C.i 
Furse, W. J., & Co., Ltd. Richardson, P. C., & Co. (M’bro.), 
Gray, J. W., & Son, Ltd. Ltd. 


STEPS (Pre-cast). 


STONE AND BRICK CRUSHERS. 
MASON Bros., Brandon Street, Leicester. 


STONE, GRANITE, &c. 
Barnes, F. J., Ltd. Marble Mosaic Co., Ltd., The. 


Bath & Portland Stone, Ltd. Thomas, H. J ohnston. 
Beer Stone Co. Yockney & H. P. Stone Co. 


Fitzpatrick & Son. 


STONE QUARRIES AND SAWING MILLS. 
WATERHOUSE, Denbigh & Co., Ltd., Bolton 
Wood Quarries, Bradford, Yorks. Hard York 
Stone Sills, Heads, Steps, Paving, etc. 


STONE QUARRY OWNERS. 
BARNES, F. J., Ltd., The Quarries, Portland, 
Dorset. **« Portland No. 2,” Portland Stone, 
Unlimited quantities of the finest quality from 
‘all the best districts as supplied to many of the 
most =": alae buildings in London and the 
Province: 
CLIPSHAM Quarry Co. (The), Clipsham, Oak- 
ham, Rutland. 

STONE RESTORATION. 


SOUWESTONE Restoration Co., Ltd. Ny 
110a, bd rw — London, S.W.8 


Stuarts’s Granolithic Co., Ltd. 


SZERELMEY tone Restoration and 
aes.” ae 277, Sromnerhithe New Road, 
S.E.16. 


‘*TABARDS,” A. ee Ltd., 81, Borough 


THE BUILDER 


77 


BUILDER” CGUIDE TO BUYERS. 


STOVES, RANGES, FIREPLACE su TEs, &c. 
Albion Iron Co. O’Brien, Thomas & Co. 
Benham & Sons, “ Potterton, Thomas. 
Beeston Boiler Co., Ltd., The. Radiation, Ltd. 
Candy & Co., Ltd. Sriith, Ernest R., & Co. 
Carron Company. Triplex Foundry, Ltd. 
Clark, Hunt & Co., Ltd. Wright, Geo. (London), Ltd. 
Eagle e. Young & Marten, Ltd. 
Nicholls & Clarke, Ltd. 


STRUCTURAL STEELWORK. 











C. & S. CONSTRUCTION CO. 
STRUCTURAL ENGINEERS 


STEEL STOCKHOLDERS 


VICTORY WORKS, WORTON ROAD, 
ISLEWORTH, MDDxX. 
Phone: Hounslow 3202 (2 lines) 























SANDS, GEO., & SOR, LTD., COLWICK, eae. 
Braby & Co., Ltd, F *Jones, T. C., & Co., 

c. & 8. — x Light "Steel Sectional 
Haywards, Li Palmer, T. W., & Co., Ltd. 
Homan & Le ll Wright, Anderson & Co. 

SUCTION CLEANING. Sturtevant Eng. Co., Ltd. 

SUGAR SOAP. J. Manger & Son, Ltd. 

SURVEYING INSTRUMENTS. 

Baker, O. Stanley, W. F., & Co. 
Clarkson, Thornton, A. G., Ltd. 

SYNTHETIC STONE. 

ENGLISH Clays, Lovering, Pochin & Co., Ltd., 
St. Austell, Cornwall. 

TANKS, CISTERNS, CYLINDERS, &c. 

Braby, F., & Co. London Galvanised Iron Co., Ltd. 
Braithwaite&Co. (Engnrs.), Ltd. Macfarlane, Walter, & Co., Ltd. 
Doulton & Co., Ltd Mather & Platt, Ltd. 
Farmiloe. George, & Sons. Ltd. Nicholls & Clarke, Ltd. 
Fordham Pressings, Ltd. Northampton Foundry Co., Ltd. 
Harvey,G.A.,&Co.(London).Ltd. Young & Marten, Ltd. 

TAPS. Evans, F. H., & Co. 


TAR BOILERS. 
Braby & Co., Ltd., Fredk. Harvey,G.A.,&Co.(London),Ltd. 


Pheenix Engineering Co., Ltd. 
TARMACADAM CONTRACTORS. 





TARPAVING & TARMACADAM LTD..- 


42, HILL STREET, LONDON, S.E.15. 
AND 





101, PALMERSTON STREET, MANCHESTER. 


TILE SURROUNDS. 
Clark, Hunt & Co., Ltd. 
O’Brien, Thomas & Co. 


TILES (ROOFING). 


**‘DEFIANCE” and “E.T.C.” 
ROOFING TILES 


Cope & Co., Ltd. 


(See also Slating and Tiling.) 


Durable and Inexpensive 
The Everiasting Tile Concrete Products & Granite Supplies, Ltd. 


Works and Sales: IVER, BUCKS Phone : 
Registered Office ; 12, Wigmore Street, W.I 


IVER 41 
‘Phone : Langham 4147 





Armitage, George, & Sons, Ltd. pa i J. H., & Son, Ltd. 
Ltd 


Gibbs Bros. ‘'armac, 3 
Ibstock Collieries, Ltd. Tucker, G., & Sons, Ltd. 
Langley, London, Ltd. Universal Asbestos Manufac- 
G. W. Lewis Tileries, Ltd. turing Co., Ltd. 
Parkinson, R. (London), Ltd. Wheatly & Co, 


TILING (FLOOR AND WALL). 


TI foecteting 









ela z rch 7D 


32 GRAY’S INN ROAD, HOLBORN, W.C.1 
Telephone: HOL. 7541. 


» THE NorJonI) SERVICE 8 


Supply and Fix the most up-to-date 


WALL and_FLOOR TILING 


724 Holloway Rd, | AND OVER 
N.19. Forest Gate, E.7. 
Archway 3010. BRANCHES Maryland 5531. 
MODERN TILE FIREPLACES 









Tower Hamlets Rd., 




















Home Counties Tarmacadam Contracting Co., Ltd. 
Field & Palmer, Ltd. Fitzpatrick & Son. 


TARPAULINS. 


Stubbs, J., & Sons, 
Summers & Co, 
Tarmac, Ltd. 

Tucker, G., & Son, Ltd. 


Alundum (Adamite Co.,Ltd. The). 
Carter & Co., Ltd, 

Cope & Co., Ltd. 

Linolite Flooring Co. 





TARPAULINS 


Ex Railway, selected, re-dressed both sides equal to new 
tarpaulins. 


20 ft. x 14 ft. 45/-; 14 ft. x 10 ft. 20/- 


New Tarpaulins and waterproof covers to suit all requirements. 
Samples and price lists on application. 
J. FITTO 


S. & 
COCKHEDGE LANE. WARRINGTON. ‘Phone 1776 














TARPAULINS 


Thorough Reconditioned Selected Ex-Railway. 20 ft. by 15 

ft., 30s.; 15 ft. by 10 ft., 15s, Reduction Quantities. 

New Tarpaulins. Lighter Quality. 18 ft. by 15 ft., 403,; 
15 ft. by 9 ft., 20s.; other sizes same rate. 

All sheets complete Eyelets and Ropes. Immediate delivery. 


Carr. paid. Also a = oo Ropes cheap. 
NqQutt ses solic ° 
WILSONS, Newton’s Crt., Preston 6. "2159" 











Stephens & Carter, Ltd. Youngman, W. C., Ltd. 
Thomas, H. Johnston. 

TAR-PAVING CONTRACTORS. 
CHITTENDEN & Simmons, Ltd., Thames House, 


Millbank, London, S.W.1. Tel. No.: Victoria 
3435 and 7922. 
FARTHING, H. A., & Sons, Ltd., 49 oa 


Gardens, Cricklewood, London, N. W.2 


Gladstone 3634. 
THE WAINWRIGHT Paving & Contracting 
Co., Ltd., Broadway a ee Broadway, 


Westminster, London, S.W.1 el.: Whitehall 


4908. 
Field & "Palmer, Lid. Neuchatel Asphalte Co., Ltd. 
Fitzpatrick & Son. Tarpaving & ‘Tarmacadam, Ltd. 
Hobman, A. C. W., & Co., Ltd. 


TERRA-COTTA. 


TERRAZZO. 
‘© GLITTERCRETE ” (Regd.), Henry Hartley & 
Co., Ltd., Shinfield Works, Wood Lane, London, 


W.12, Bros, (Contrs.), Ltd. Linolite Flooring Co. 
TERRAZZO POLISHING MACHINES. 
Crockatt, 3 


Doulton & Co., Ltd. 


W., & Sons, Ltd Ellis Bros. (Leicester), Ltd. 


THATCHING. Farman, R. W. 

TILERS. (See also Slating and Tiling.) 
Parkinson, E. (London), Ltd. 

TILES (CONCRETE). Abraham, Robert, Ltd. 


FLOOR AND WALL 
bebe = Skane Co. Ld.,The). a H,, & Son, Led. 


Carter & Co., Ltd. Summeref& 

Haunchwood Brick & Tile Co., Stubbs, J., & Sons. 
Ltd., The. Tarmac, Ltd. 

Jaconello, Ltd. Wheatly & Oo. 


TILES MERS. & FIXERS (GLAZED & FLOOR TILES, Etc.) 
TWIGG, W. H., = cae 195, Upper Thames 
Cereet, treet, London, EC. < a 


TILE SURFACING AND POLISHING 


NE 
W.. & Sons, Lid. Ellis Bros. (Leicester), Ltd. 





High Street, "London, 8.E.1. 





Universal Asbestos Manufac- 


h Flooring Co., Ltd., The. 
turing Co., Ltd. 


Sankey, J. H., & Son, Ltd. 
TIMBER MERCHANTS. 


PROMPT DELIVER 
No.9. Amberley Wharf. PapDINcTON- ‘W9 


Norland Yard- “SHEPHERDS E BuSH- W://-(PARK: 5320 








BARR, S. M., 49, LIME STREET, LONDON, E.C.3. 
OLIVER, William, & Sons, Ltd., 120, Bunhill 
Row, London, E.C.1. 
Anderson, C. F., & Son, Ltd. 
Bloore, Wm., & Son, Ltd. 
Bryce, White & Co., Ltd. 
Davies, James (Timber Mer- 


Mezger, Montague L.., Ltd. 

Morris, M. A., Lid 

Newsum, H., Sons & Co., Ltd. 

Friday, Sydney & Snewin, Ltd, 
d. 


chants), Lt Rowland Bros., Lt 
Ford, H. J. Thomas, H. Johnston. 
Fry, Walter 8., Ltd. Duncan Tucker (Tottenbam), Lid, 
Gimson, Wm., & Sons, Ltd. Viger Bros., Ltd.i 
Keeping, R. H. White, Ahern & Co. 


Wyckham, Blackwell, Ltd. 
TOOLS & MACHINERY. Jones, T. C., & Co., Ltd. 


TRANSMISSION &PPLIANCES. 
Jones, T. C., & Co., Ltd. 


TRAPS Sarr ne). 
Greenwood & Macfarlane, W., & Co., Ltd. 


TRENCH COVERS AND BEARERS. 
Ashwell & Nesbit. Harvey,G.A.,&Co. + he Ld. 
Cayless Bros. Youngman, W. C., Ltd 
Milles, R. D., Ltd. 
TRUCKS, BARROWS _ BASKETS. 
WALDEN Bros., Ltd., & G., 80, St. John 
Street, London, E.C. trek : Clerkenwell 5893. 
TUBE FITTINGS. 
James A. Lamont & Co., Lid. 
Warrington Tube Co., Ltd. 
TUBES (orEEe AND WROUGHT IRON). 
Jones, T. C., & Co., 


TUBING (BUTT-WELDED). 
Warrington Tube Co., Ltd. 
TUBULAR SCAFFOLDING. 


STEPHENS & CARTER LTD., 
The Oldest Scaffolding Firm in the Trade, 
PADDINGTON GREEN, W.2. 

Telephone : Paddington 7661 (6 lines) 
Telegrams ; Ladders, Padd., London 


Boulton Tubular Structures, Ltd. Scaffolding (Gt. Britain), Ltd. 
British Steel Scaffolding Co. Co. (The). Stephens & Carter, Ltd. 
Mills Scaffold Co., Ltd. Steel Scaffolding Co.,Ltd.(The). 
TURNSTILE MAKERS. 
LLEWELLAN’S _—— Co., Ltd., BristeL 
Telephone: 2089 


Yorkshire Copper Works, Ltd. 














MB Where no Address is given, see Index to Advertisers, page 94 ; or ring up ‘**The Builder ’’ (Temple Sar 6251-2-3) 
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“THE BUILDER” GUIDE TO BUYERS. 


OUNDERLINING. 


Anderson, D., & Son, Ltd. Permanite, L' 

Briggs, Wm., & Sons, Lid. Universal aac Mfg. Co., Ltd. 
Field & Palmer, Ltd. Vaughan & Co. 

McNeill, F., & Co., Ltd. Vulcanite, Ltd. 


UNTEARABLE FELTS. 
Anderson, D., & Son, Ltd. McNeill, F., & Co., Ltd. 
Briggs, Wm., & Sons, Ltd. Permanite, Ltd. 


UPHOLSTERERS. J. Sidney Mason. 


VACUUM CLEANERS. 
Lamson Engineering Co., Ltd. Sturtevant Eng. Co., Ltd. 


VALUERS. Butcher & Co., H. 
Hibbard, Joseph, & Sons. 


VARNISH MANUFACTURERS. 
DUSSEK Bros. & Co., Ltd., Jolly Farmers’ 
Wharf, Thames Road, Crayford, Kent. 


VARNISH STAIN. “ Varneen ” Chiswick Prod. 


VENTILATING. 
Boyle, Robert, & Son. 
British Trane Co., Ltd. 
Bryant & Sons, Ltd. 
Ewart & Son, Ltd. 
Greenwood’s Ventilating Co., Ld. 


} arvey, G.A.,&Co.(London),Ld. 
Haywards, Ltd. 
Keith, Blackman, Ltd. 
Kinnell, Chas. P., & Co., Ltd. 
Sturtevant Eng. Co., Ltd. 
Sutcliffe, Speakman & Co., Ltd. 
VENTILATING DUCTS. 
Boyle, Robert, & So Harvey, G.A.,&Co.(London),Ld. 
Greenwood’s Ventilating Co., Ltd. 


VENTILATING ENGINEERS. Boyle, Robert, & Son. 


VENTILATORS. 
Boyle, Robert, & Son. 
Braby & Co., Ltd., Fredk. Haywards, Ltd. 

Cozens Ventilators, Ltd. Macfarlane, Walter, & Co., Ltd. 
Eaton, Parr & Gibson, Ltd.(Glass). Universal Asbestos Mfg. Co., Ld. 
Ewart & Son, Ltd. 


WALLBOARDS (ASBESTOS CEMENT). 
Universal Asbestos Mfg. Co., Ltd. 


WALL AND CEILING COVERINGS. 


Greenwood’s Ventilating Co., Ltd 


4 4 





“ Celotex ” The Celotex Co., Ltd. Lloyd Boards, Ltd. 
Clark, James, & Son, Ltd. Patent Impermeable Millboard 
Eaton, Parr & Gibson (Glass Co., Ltd. 
Merchants), Ltd. 1.C.I. (Rexine), Ltd. 
“ Fiberlic ’’ (MacAndrews&Forbes) Universal Asbestos Manufac- 


“ Maftex "* (MacAndrews & turing Co., Ltd. 
Forbes, Ltd.). Venesta, Ltd. 
Young & Marten, Ltd. 
WALL TIES. 


ASK FOR RED DRAGON WALL TIES. 

Braby & Co., Ltd., Fredk. Harvey, G.A.,&Co.(London), Ld. 
Clark, Hunt & Co., Lids Palmer, T. W., & Co., Ltd. 
Expanded Metal Co. 


WALLBOARD DISTRIBUTORS. 


WALLBOARD 


EVERY TYPE 
AND SIZE 
READY FOR 
IMMEDIATE 
DESPATCH. 






Ne-TIA 
O-114 


BORO HiGH STREET 






Anderson, C. F., & Son, Ltd. 

WALL & FLOOR SURFACES (TERRAZZO). 
** GLITTERCRETE ”’ (Regd.), Henry Hartley & 
a Ltd., Shinfield Works, Wood Lane, London, 

lohae 


WALLBOARD MAKERS. 
Brown & Tawse, Ltd. Lloyd Boards, Ltd. 
Cellactite& British Uralite, Ltd. MacAndrews & Forbes, Ltd. 
Celotex Co., Ltd. Merchant Trading Co. 
= oy (Pharaohs(Distributors), Meyer, Montague, L., Ltd. 
Venesta, Ltd. 
* Patent Imperme- 
able Millboard Co., Ltd. 


WATER FILTERS. 
Berkefeld Filters & Water Softeners, Boby, Wm., & Co., Ltd. 
Ltd. Doulton & Co., Ltd. 


WATER HEATERS. 
Aidas Electric, Ltd. Ewart & Son, Ltd, 
“ Ascot ’’ Gas Water Heaters, Ld. Heatrae, Ltd. 


WATER MIXING VALVE. 
Walker, Crosweller & Co., Ltd. 


WATER SOFTENERS. 
Boby, Wm., & Co., Ltd. 


WATER SOFTENING PLANT. 
BERKEFELD Filters and Water Softeners, Ltd., 
55, Sardinia House, Kingsway, London, W.C.2 

Berkefeld Filters & Water Softeners, Ltd. 

Boby, W., & Co., Ltd. 


WATERPROOF ABRASIVE PAPER. 
John Oakey & Sons. 


WATERPROOFED CEMENT. Super Cement, Ltd, 


WATERPROOFING CEMENT. 

The Adamite Co., Ltd. Everseal Products, Ltd. 

“ Aquex ” Associated Building Kerner, Greenwood & Co., Pudlo, 
Products (Leicester), Ltd. Lillington, Geo., & Co., Ltd. 

Byrd, A. A., & Co. Surfastal, Ltd. 

Callender, G. M., & Co. Szerelmey, Ltd. 


WATERPROOFING CONTRS. & MFS. 

** WATEREX” Rigby (London), Ltd, 
Holborn, London, W.C.1. 
Briggs, Wm., & Sons, Ltd. Szerelmey, Ltd. 
Sealocrete Products, Ltd. 


WATERPROOFING MANUFACTURERS. 


5, High 


GEORGE LILLINGTON & Co., Ltd., 30, DENMAN 
ST., LONDON BRIOGE, S.E.1. WO. 2 METALLIC LiQuiD: 


A colourless solution for waterproefing exterior walls. 











SZERELMEY STONE LIQUID 
HAS BEEN WATERPROOFING BRICK 
AND CEMENT WALLS SINCE 1855. 

Rotherhithe New, Road, S.E.16. 














“BYTA” WATERPROOFING LIQUID, Colour- 

less. For Bricks, Stone, Cement Exterior 
Surfaces —GLASSO MFG, CO., 209, City Road, 
London, E.C.l 





6€é Lad 


MEMiMsIR 17S WATERPROMP 


Protective Products 


for CEMENT 
BRICK 
STONE 
IRON & STEEL 


See Information Sheets 
Nos. 159, 222, 238 
363 and 378. 


RAW, Protective Products ¢9;~ 


16 &17, Devonshire Square, London, E.C.2 











WATERPROOFING MANUFRS—continued. 


for all NEW STRUCTURES 
WATERPROOF with 


“AQUAREP” 


Particulars and Samples from : 


DAMP-PROOFING LIMITED 


DEPTFORD, 
Telephone Nos. : 


GRANGER’S SOLUTION GRADE 1210 


Brushed on’ to ANY WALL, whether Damp or 

Dry, Inside or Out, waterproofs it immediately 

without affecting the appearance. Easy to 

use, reliable, durable and economical. 

Tested by THE BUILDING RESEARCH STATION, 
From good Builders’ Merchants. 


Manufactured and guaranteed by: 


GRANGERSOL LTD., WATFORD, HERTS. 


DAMP PROOFING, Lid. (‘‘ Aquarep” and 
Fiatel “* 5”), U.K, Works, Deptford, London, 
S.E.8. Tel. Nos. : New Cross 2085 and 2086. 
SIKA Proofers, Sika, Ltd., 82, Victoria Street, 
London. Wel. 

“ Aquaseal’” Berry Wiggins. 


LONDON, S.E.8 
New Cross 2085-6 

















Sealocrete Products, Ltd. 


“ Bituproof ’’ British Bitumen. “ Synthaprufe ’”’ Stephenson, | 
Emulsions, Ltd. Clarke & Ass. Cos., Ltd. 
Byrd, A. A., & Co. Superseal, Ltd. 

Grangersol, Ltd. Surfastol, Ltd. 


Sankey, J, H., & Sons, Ltd. Szerelmey, Ltd. 
WHEELBARROWS (STEEL). 
Harvey,G.A.,&Co.(London) Ltd. Stephens & Carter, Ltd. 
Sankey, Joseph, & Sons, Ltd. Youngman, W. C., Ltd. 
WHITE LIME. Callow Rock Lime Co., Ltd. 
Cement Marketing Co., Ltd. 
WINCHES (HAND). London Electric Firm. 
WINDOW FRAMES & SASHES (METAL). 
Braby, F., & Co., Ltd. Gibbons, James, L 
Carron Company. Haywards, Ltd. 
Clark, Hunt & Co., Ltd. Macfarlane, Walter, & Co., Ltd. 
Cooke’s (Finsbury), Ltd. Palmer, T. W., & Co., Ltd. 
Welstead, C, E., Ltd. 
WINDOW FRAMES & SASHES (WOOD). 


Austins of East Ham, Ltd. Rippers, Ltd. 
Helliwell & Co., Ltd. Sadd, John, & Sons, Ltd. 


Newsum, H., Sons & AR Ltd. 
WINDOW GE 
ARENS CONTROLS LIMITED, Tunstall Road, 
East Croydon. 
Adams, Robert. 
Rhodes Chains, Ltd. 
WINDOW SASHWEIGHTS. 
HADLEY, R. D., & Co., 114, Waterloo Road, 
Wolverhampton 
W IREWORK SCREENS, &c. 
Albion Iron & bs gh ose Co. ane Waring, Crisp & Co. 
Braby & Co., Ltd., Harvey, G. A., & Co.(London), Ld. 
WIRE WORKERS AND WEAVERS. 
BEDFORD, Steer, End & Co., Ltd., 76-84, Long 
Lane, Borough, London, S.E.1 Hop 2724. 
GREENIN & Sons, Ltd., “Britannia W orks, 
Hayes, Middlesex. 
Harvey, G. A., & Co. (London), Ltd. 
WOOD BLOCK FLOORING. 
MITCHELL Bros..Garden Lane, Bootle, Liverpool. 


WOOD PRESERVATIVES. 
DUSSEK Bros. & Co., Ltd., Jolly Farmers’ 
Wharf, Thames Road, Crayford, Kent. 
“ Sidor ’’ Anderson, D., & Sons. Ronuk, Ltd. 
Berry, Wiggins & Co., Ltd. Stephenson, Clarke & Associated 


Cuprinol, Ltd. Cos., Ltd. 
Rentokil (Sales), Ltd. Szerelmey, Ltd. 

WOOD SHUTTERS. ee 
SHUTTER CONTRACTORS, LTD., LINCOLN WORKS, 
GREAT CAMBRIDGE ROAD, ENFIELD. TEL.: NO 
ENFIELD 4877. 

WOOD STAIN. Stephens, Henry, Co., Ltd. 

WOOD WINDOWS. Austin, John G. (Ilford), Ltd. 

WROUGHT IRONWORK. 

Baker, W. A., & Co., Ltd. Haskins. 

Braby & Co., Ltd., Fredk. Haywards, Ltd. 

Clark, Hunt & Co., Ltd. Macfarlane, Walter, & Co., Ltd. 

Harvey, G.A.,& Co. (London),Ltd. Palmer, T. W., & Co., Ltd. 
WOODWORKING MACHINERY. 

Jones, T. C., & Co., Ltd. 

ZINC SHEETS. Braby, F., & Co. 

Croggon & Co., Ltd. Harvey, G. A.,& Co. (London),Ld 


Leggott, W. & R., Ltd. 


JB Where no Address is given, see Index to Advertisers, page 94 ; or ring up ‘‘ The Builder ’’ (Temple Bar 6251-2-3) 




















HENDERSON & GLASS, 


26, Regent Street, LiVERPOOL. 
STEEL GIRDERS and CHANNELS 
and FLITCH-PLATES. 


5,000 TONS IN STOCK 
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THE SENATE HOUSE AND TOWER, UNIVERSITY OF LONDON 


Mr. CHARLES HOLDEN, F.R.1.B.A., Architect. 











A reproduction in Half=Tone by 


The Strand Engraving Co. Ltd 


83 & 8s LONG ACRE, LONDON, WCz 


Telephone: Temple Bar 6311 (three lines). Telegrams: Strancolor, Rand, London 








There is no Getter way of illustrating the Work of the 


builcling and Engineering Indlustries 
than by Half-Tone Blocks of High Quality, the 


appeal of which to the eye is instantaneous. 
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REINFORCED CONCRETE DESIGNED BY EXPERTS 


= STRENGTH OF STRUCTURES + 
WITHOUT FURTHER UPKEEP COSTS. 


Designs and Reinforcement supplied by 


CONCRETE TECHNICIANS rrp. 


DESIGNS OFFICE: 6, Bathurst St., W.2.i can, 2096 
CONTRACTS: 18, Spring St., W.2. 


The illustration is part of the construction of very heavy loading 
Sludge Tanks with A.R.P. SHELTER under at Southall, Middlesex. 


Many well-known Architects have made use of our services and we invite enquiries to 
which personal and prompt attention will be given, backed by many years experience on 
practically every kind of Reinforced Structure. 


PERMANENCE 


PAD. 5148 





Architect: 


John Armitage, Esq. 








CONTRACTS OPEN 


ALL SIZES, SAWN 
AND PREPARED 
SHUTTERING ‘ON 
YARD, AT COM- 
PETITIVE PRICES 


Ready for Im- 
mediate Delivery 


ES DAVIES 


(TIMBER MERCHANTS) LTD. 
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CONTRACTS. 


15/- per inch Single Column. 
1/-each additionalline. (Minimum charge 6/-.) 


ITY OF PETERBOROUGH. 
ERECTION OF 62 HOUSES ON THE PARK-LANE 
ESTATE. 








The PETERBOROUGH CITY COUNCIL invite TEN- 
BERS for the ERECTION of 62 HOUSES on the PARK- 
LANE ESTATE. 

The Houses are in five types, with one, two, three, four, 
and six bedrooms. 

Plans, Specification, Conditions of Contract and Forms 
of Tender may be obtained from the City Engineer upon 
payment of a deposit of £2, which will be returned on 
receipt of a bona-fide Tender. f - 

Tenders, enclosed in the special envelopes provided, 
endorsed ‘‘Tender for 62 Houses on the Park-lane 
Estate,’’ must be delivered to the undersigned not later 
than Noon on MONDAY, the 10th JULY, 1939. 

ARTHUR J. REEVES, 


Town Clerk. 
Town Hall, 
Peterborough, 
20th June, 1939. 
COUNTY COUNCIL. 


N ORFOLK 
MUNDESLEY ARBA SCHOOL: EXTENSIONS. 


The EDUCATION COMMITTEE is prepared to receive 
TENDERS for the ERECTION of ADDITIONS to the 
above-named SCHOOL, comprising Two Classrooms and 
Cloakroom to the existing School, and NEW BLOCK con- 
taining Assembly Hall, Three Classrooms, Cloakrooms, 
Offices, Staff Rooms, Kitchen, etc, 

Contractors desirous of tendering should forward their 
names and addresses to the undersigned on or before 
Monday, 10th July, 1939. Applications must be accom- 
panied by a deposit cheque of Two Guineas made pay- 
able to the “‘ Norfolk Education Committee,’’ the deposit 
being returned on receipt of @ bona-fide Tender. 

Plans and Conditions of Contract may be seen at the 
office of the Committee’s Architect, Mr. F. G. Limmer, 
F.R.I.B.A.. on and after Saturday, 15th July, 1939, 
upon which date Bills of Quantities will be posted. 

Sealed Tenders are to be sent in the official envelope 
and to be delivered to the Clerk of the Council, County 
Offices, Thorpe-road, Norwich, not later than 12 noon on 
THURSDAY, 27th JULY, 1939. No pledge is given to 
accept the lowest or any Tender. 

The Contractor whose Tender is accepted will be re- 
quired to accent the.Fair Wages Clause and, as far as 
practicable, to employ workmen resident in the neigh- 
bourhood of the work. 

H. MOORE 


_ Secretary to the Education Committee. 
Stracey-road, 
Norwich. 
June, 1939. 


CouUNTY BOROUGH OF HALIFAX. 
HOUSING COMMITTEE. 
15 HOUSES AND SHOPS, 
NURSERY-LANE. 














TENDERS are invited in connection with the above- 
mentioned Scheme for the following (separate or com- 
bined) trades :— 

EXOAVATOR, MASON and BRICKLAYER. 
CARPENTER and JOINER. 

PLUMBER and GLAZIER. 

PLASTERER. 

SLATER. 

ELECTRICIAN. 

Contractors will be required to terder on a LUMP-SUM 
BASIS on Specification 2nd Plans only (Bills of Quantities 
will not be provided). 

The Plans, Specifications and full particulars as to the 
mode of tendering, etc., may be obtained on and after 
Thursday, 22nd June, 1939, at the office of the Borough 
Engineer, Crossley-street, Halifax, on payment of a 
deposit of Two Guineas (cheques to be made payable to 
the ‘‘ Halifax Corporation ’’), which will be returned on 
receipt of a bona-fide Tender. 

Tenders, endorsed as directed in the particulars sup- 
plied, must be delivered to the undersigned not later than 
first post, MONDAY, 10th JULY, 13939 

Contractors should state when tendering whether or 
not they are on the King’s Roll and will be required to 
observe ths Fair Contracts Cluuses adopted by the Cor- 
poration, and the regulations of the Ministry of Health 
as regards the employment of appre tices. 

The Committee does not bind itself to accept the lowest 


or any Tender. 
PEROY SAUNDERS, 


Town Hall, Town Clork. 
Halifax. 
16th Jue, 1939 
COUNTY MENTAL HOSPITAL, 
RAINHILL. 


TENDERS are invited by the COMMITTEE OF VISI- 
TORS for RUBBER TILING for the Corridors in the 
new ADMISSION HOSPITAL, from Firms making and 
laying their own Materials. 

Quantities may be obtained from the Clerk to the 
Visiting Committee, T. Garner, Esq., 49, Corporation- 
street, St. Helens, Lancs—on payment of a deposit for 
£2 2s., which will be returned on the receipt of a 
bona-fide Tender. 

Tenders to be sent through the post to the Clerk to 
the Committee of Visitors, County Mental Hospital, 
Rainhill, Lancs, in the envelope provided, and must not 
bear any mark or name indicating the sender, and be 
received not later than 9 a.m. on SATURDAY, the 22nd 
JULY, 1939. 

The Committee do not bind themselves to accept the 
lowest or any Tender. 

W. E. BIXTER 


Clerk and Steward. 


Pe 
21st June, 1939. 


BOROUGH OF DAGENHAM. 
CENTRAL DEPOT, RAINHAM-ROAD, DAGENHAM. 


TENDERS are invited for the CONSTRUCTION of a 
CENTRAL DEPOT, comprising the erection of Work- 
shop and Timber Stores, Stores, Offices, Mess Room, 
and A.R.P. Block, Garage and Stables and Cart Shed, 
and other works incidental thereto, at the Site of the 
existing Salvage Plant, Rainham-road, Dagenham. 

Bills of Quantities and Tender documents may be ob- 
tained and plans inspected at the Offices of Messrs. 
F J. Clevely & Partner, Quantity Surveyors, 47, 
Gordon-square, London, W.0.1, and Mr. F. C. Lloyd, 
A.M.Inst.C.E., Borough Engineer and Surveyor, Civic 
Centre, Dagenham, on payment of a deposit of £5 5s., 
which will be returned on receipt of a bona-fide Tender. 

Tenders, in sealed envelopes, endorsed ‘‘ Central Depot, 
Rainham-road,’’ and bearing no external indication of 
the identity of the sender, must be delivered to the 
undersigned not later than 12 o’clock mid-day on MON- 
DAY, 10th JULY, 1939. 

The Council doa not bind themselves to accept the lowest 


or any Tender. 
F. W. ALLEN, 
Town Clerk. 
Civic Centre, 
Dagenham, Essex, 
21st June, 1939. 





BE UP TO DATE 


Specify Dean’s Fadeless Shop Blinds 
with Clinton Vanishing 









J. DEAN Arms, not forgetting we 
Regd. Trade Mark } Gre the largest manu- 
PUTNEY. facturers of Blinds for 


S.W.15 darkening purposes, etc. 
Tel. 2533-4-5 Putney. 
Letters: J. Dean, Putney, S.W.15 


HITLEY AND MONKSEATON 
URBAN DISTRIOT COUNCIL. 


PROPOSED MUN ICIPAL OFFICES. 


The COUNCIL invite TENDERS for the above WORK, 
in accordance with the Drawings and Specification and 
Bill of Quantities prepared by Messrs. Cordingley & 
McIntyre, F./A.R.I.B.A., Chartered Architects, Tho 
College, Durham. 

Applications, in writing, accompanied by a deposit of 
Two Guineas (£2 2s.) for the General Conditions, Bills 
of Quantities, Form of Tender, etc., should be made to 
the Architects. The deposit must be by cheque made 
payable to the Whitley and Monkseaton Urban District 
Council, which will be returned if @ bona-fide Tender is 
received, and all documents are returned to the Architects. 

No Tender will be received unless it is enclosed in a 
plain sealed envelope endorsed ‘‘ Tender for Whitley and 
Monkseaton Municipal Offices,’? and it must be delivered 
to me at the undermentioned address not later than first 
post on MONDAY, 24th JULY, 1939. 

The Contractor whcese Tender is accepted will be 
required to enter into a Contract and Bond to the satis- 
faction of the Council for the due performance of the 
work, and any Tender accepted will be subject to the 
approval of the Ministry of Health. 

The Courcil do not bind themselves to accept the lowest 
or any Tender, and all Contractors tendering must do 60 


at their own expense. 
ARTHUR S. RUDDOOK, 
Clerk to the Council. 

















Council Offices, 
Whitley Bay. 
16th June, 1939 


CORPOR ATION OF WIMBLEDON. 
ELECTRICITY DEPARTMENT. 


TENDERS are invited for the ERECTION of an above- 
ground ELECTRICITY SUB-STATION in WRIGHT’S- 
ALLEY, SOUTHSIDE, WIMBLEDON COMMON, 

Form of Tender, Specification and Drawings may be 
obtained on application to the Chief Engineer and 
Manager, Electricity House, Durnsford-road, Wimbledon, 
8.W.19. 

Tenders should be enclosed in plain sealed envelopes 
endorsed ‘‘ Tender for Sub-Station Building,’ and 
addressed to the Chairman of the Electricity Committee, 
Town Clerk’s Office, Town Hall, Wimbledon, and must 
be delivered not later than 12 noon on WEDNESDAY, 
12th JULY, 2 

The Corporation does not bind itself to accept any or 


the lowest Tender. 
H. EMERSON SMITH, UL.B., 
Town Hall, Town Clerk. 
Wimbledon. 
15th June, 1939. 


FLIN TSHIRE EDUCATION COM- 
MITTEE. 


TENDERS are invited for PROVIDING and FIXING 
CURTAINS and RUNNERS to the STAGBP at each of 
the following SCHOOLS in the COUNTY OF FLINT :— 

RHYL COUNTY SCHOOL, 

HAWARDEN COUNTY SCHOOL, 
HOLYWELL COUNTY SCHOOL, 

MOLD CENTRAL SCHOOL. ' 

Particulars may be obtained from the undersigned and 
Tenders to be submitted by not later than first post on 
llth JULY, 1939. 

R. G. WHITLEY, L.B.I.B.A., A.M.I.C.E., 
County Architect and Surveyor. 
County Buildings, 

Mold. 


(Continued on page 82.) 





ECORATIVE 





AINTING 


ONTRACTORS 


D. 








CONTRACTORS TO PUBLIC 
WORKS. MAINTENANCE WORK. 
MODERN DECORATIONS. 








SPECIALISTS 
CONSTRUCTIONS 


SPRAYING. CELLULOSING. 
SYNTHETIC PAINTING. STONE 
EFFECTS. PATENT PLASTIC. 


IN NEW 

















DOUGLAS ROAD, HOUNSLOW. TELEPHONE: HOUNSLOW 3212/3. 
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SIZE. | 


ANY 
GAUGE. | 


THE 


London Galvanised Iron Co. 
49, Wharf Road. City Road, N. 





Telephones—CLERKENWELL 6933 & 6934. 
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FIBROUS PLASTER VENTILATORS 
ALL USUAL TYLES AND SIZES 
A SUPERIOR PRODUCT 
A RESULT OF 
LONG-STANDING EXPERIENCE 
THOUGH 
VERY COMPETITIVE PRICES 
ASK FOR SPECIAL OFFERS . 


ECOPLAST PRODUCTS 


Louvre Works, Chigwell Row Essex. tel Chigwell 493 


LTD. 








Sy, ROPES 
TED IN COL Oust 
Asfest COW HOY 
oI 








If you are thinking of building a new 
cow house or remodelling an old one 
this catalogue will prove invaluable. 


A postcard will bring it. 
SALOPIAN CATTLE BOWL COMPANY 


Dept. B.. 
PREES : WHITCHURCH : SALOP 














CONTRACTORS’ HUTS 


that 
‘stand up to it’ 


B. & P. Huts give far 
longer service than 
cheap buildings. They 
are built properly— 
for hard handling, for 
constant erection and 
dismantling. 


B295 shown is 7' x 5' x 6' 6" to ridge. £4.15.0. 
Carriage Paid England and Wales. Ask for Catalogue 646. 


BOULTON & PAUL LTD. 


London Office : Horseferry NORWICH 


House, Westminster, $.W.1. 


Stephens’ 
Stains 











Wood 


Oak, Mahogany, Rosewood, Wainscot, Ebony, 
Walnut, Satinwood and Cedar. 
Specimens and Prospectus post free from 
HENRY C. STEPHENS, Ltd., Aldersgate Street, E.C. 











Proprietors of Stephens’ Inks. 
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Design No. P437. 





The bricks from which these fireplaces are constructed, are 
made by hand from selected Dorset clays found only in the 
Elliott clay pits. 

In this and in the exclusiveness of the designs Elliott Brick 


F ireplaces are unique. 


W rite for Catalogue, sample brick and trade terms, and 
note the other attractive features. Extra catalogues can he 


sent to your clients at your request. 


Elliott Brick F ireplaces may be inspected at The Building 
Centre, London. 


ELLIOTTS WEST HOWE POTTERY (DORSET) LIMITED 
BRICK FIREPLACE SPECIALISTS, BOURNEMOUTH HAMPSHIRE co, 
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APPARATUS 


WE BUY AND SELL 


SURVEYING AND DRAWING OFFICE EQUIPMENT BY 
ALL THE LEADING MANUFACTURERS. 
LET US MAKE YOU AN ALLOWANCE ON YOUR 
PRESENT INSTRUMENT IN EXCHANGE FOR A NEW 
MODEL, OR WE PURCHASE FOR CASH, PROVIDED 
IT IS OF MODERN DESIGN, AND ALLOW GOOD PRICES. 
ANY SCIENTIFIC APPARATUS SOLD ON COMMISSION. 
Ask for Lists S.1—S.H.2. 


Estab.] C. BAKER [1765 
244, HIGH HOLBORN, LONDON, W.C.1 


Member Scientific Instrument Mfrs. Assn. of Gt. Britain 


CONTRACTS—continued 
Ciry OF MANCHESTER. 
HOUSING ACT, 1936, 


The HOUSING COMMITTEE are prepared to receive 
TENDERS for the ERECTION of the following RESI- 
DENTIAL FLATS and ANCILLARY BUILDINGS :— 

235 RESIDENTIAL FLATS at HULME. 

181 RESIDENTIAL FLATS, 8 SHOPS and 4 GARAGES 

at COLLYHURST (Contract No. 4). 

The Bills of Quantities, General Conditions and Tender 
Forms in connection with the above schemes will be 
available on and after the 5th July 1939, and will be 
supplied on production of the receipt for deposit of Two 
Guineas for each scheme with the City Treasurer. 

The deposit will be refunded om the submission of 
bona-fide Tenders and the return of the documents. 
Tenders, which must be enclosed in the official envelope 
provided for the purpose and sealed, should be addressed 
to the ‘‘ Chairman of the Housing Committee,’’ and must 
be deposited at the Town Clerk’s Office at the Town 
Hall, Manchester, not later than 12 o’clock noon on 
WEDNESDAY, the 19th JULY, 1939. 

The Corporation do not bind themselves to accept the 
lowest or any Tender. 





} 
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| 




























R H. ADCOCK, 
Town Clerk. 
Housing Department, 
Town Hall, 
Manchester, 2. 
June, 1939. 


TO BUILDERS AND CONTRACTORS. 

The SPALDING RURAL DISTRICT COUNCIL invite 
TENDERS for the ERECTION of TWELVE HOUSES in 
MOULTON SEA’S END. 

Plans, Specifications and Forms of Tender may be ob- 
tained from the Council’s Architect, F. Bernard Saunders, 
8, Herring-lane, Spalding, Lincs, on deposit of £2 2s., 
which will be refunded on receipt of a bona-fide Tender. 

Sealed ‘Tenders, endorsed ‘‘ Council Houses,’’ to 
delivered to the undersigned not later than First Post on 
SATURDAY, 15th JULY, 1939. 

The Council do not bind themselyes to accept the lowest 


or any Tender. 
E. J. 8S. MAPLES, 
Clerk to the Council. 


G PALDING RURAL DISTRICT COUNCIL. 


Spalding. 
23rd June, 1939, 


STOCK PATTERNS! 


1 5 9 Eererevertereverer: 


: King’s Save-Time Saver 


; TIME SHEETS 


& COMPLETE SAMPLE SET SENT 

& POST FREE FOR THE ASKING! 

foe fe ofp oe fe of of of of ofe of ofe ofe ofe ofe ofe ofe of ofe ofe ofe ofe of 
J.C. KING, Ltd., Dept. SP2,42, Goswell Rd., E.C.1. 




















(GLOUCESTERSHIRE EDUCATION 
COMMITTEE. 


SENIOR CHURCH OF ENGLAND SCHOOL—FAIRFORD~ 


TENDERS are invited from CONTRACTORS for the 
EREOTION of the above SCHOOL. Applications for 
Bills of Quantities and Form of Tender should be made 
to W. E. Ellery Anderson, L.R.I.B.A., 12, Imperial- 
square, Cheltenham, not later than Saturday, 8th July, 
1939, acoompaniel by a cheque for Two Guineas, which 
will be returned upon receipt of a bona-fide Tender. 

Tenders, in sealed envelope endorsed ‘‘ Fairford Church 
of England Senior School,’’ must be forwarded to reach 
the Architect’s Office, 12, Im»erial-square, Cheltenham, 
not later than TUESDAY, 15th AUGUST, 1939. 

The successful Contractor will be required to observe 
the Fair Wages Clause adopted by the County Council. 
The /lowest or any Tender will not necessarily be 
accepted, and no expeuses will be paid for the preparation 


of Estimates. 
RICHARD L MOON, 
Clerk of the County Council. 


S HERBORNE_ URBAN DISTRICT 
K COUNCIL. 





TO BUILDING CONTRACTORS. 
AGED PERSONS’ DWELLINGS. 


The COUNCIL invite TENDERS for the ERECTION of 
24 DWELLINGS at HORSECASTLES, SHERBORNE, 
DO. 


RSET. 

The General Conditions of Contract and Drawings may 
be inspected and Form of Tender and Specification may be 
obtained on application to Mr. T. W. Sharpe, L.R.I.B.A., 
Council Offices, South-street, Sherborne, on receipt of a 
deposit of £5, which will be refunded to bona-fide 
Tenderers. 

Sealed Tenders, endorsed ‘‘ Tender for Aged Persons’ 
Dwellings,’’ must be delivered to the undersigned not 
later than the firet post on TUESDAY, the 18th day of 
JULY, 1939. 

The Council do not bind themselves to accept the lowest 


or any Tender. 
E. J. FREEMAN, 
Clerk to the Council. 








Council Offices, 
South-street, 
Sherborne, 


Dorset. 
21st June, 1939 


THE BUILDER 





DANKS of NETHERTON LTD. 
NETHERTON, DUDLEY. 
LONDON OFFICE: 329, HIGH HOLBORN, W.C.1 


FOR THIRTY-FIVE YEARS 
SPECIALISTS IN BUILDING OF 


CHIMNEY-SHAFTS 


BOILER SETTINGS AND BOILER HOUSES 
OF NORWICH. 


C . ry 
EDUCATION COMMITTEE. 
NORMAN SCHOOLS REORGANISATION. 


In connection with the REORGANISATION SCHEME 
for the above SCHOOLS, applications for names of Firms 
are invited for inclusion in a list to submit TENDERS 
for the following :— 

EELWORK, 
HEATING and DOMESTIC HOT WATER. 
ELECTRIC LIGHTING and POWER INSTALLATION. 
WINDOWS and LANTERN LIGHTS. 
TRONMONGERY. 
SANITARY FITTINGS. ‘ 

Applications should be addressed to the Oity Architect, 
City Hall, Norwich, and must be delivered not later than 
SATURDAY, the 8th JULY, 1939. Applications should 
be endorsed ‘‘ Tenders, Norman Schools.” 

The Corporation does not bind itself to accept the 
lowest or any Tender for any of the works. 


(COUNTY COUNCIL OF THE WEST 
RIDING OF YORKSHIRE. 


BINGLEY MODERN SCHOOL AND TECHNICAL 
INSTITUTE. 














TENDEXS are inv’ted for the ELECTRICAL INSTALLA- 
*TON in connection with the ERECTION of the BINGLEY 
MODERN SCHOOL and TECHNICAL INSTITUTE. 

Plans and Specifications may be obtained on application 
to the Education Officer, County Hall, Wakefield, or to 
the Architects, Messrs. W. G. Newton & Partners, 4 
Raymond-buildings, Gray’s Inn, London, W.0.1. 

Tenders, in sealed envelopes, cndorsed ‘‘ Bingley Modern 
School and Technical Inetitute—Electrical Installation,’’ 
are to be sent to me, the undersigned, not later than 
9 a.m. on the 17th JULY, 1939. 

J. CHARLES McGRATH, 
Clerk of the County Council. 

County Hall, Wakefield. 
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PRESTWICH PROPOSED R.C. SCHO« 
The PROPOSERS invite applications to TENDER for the 





ERECTION of the above ELEMENTARY SENIOR 
SCHOOL at HIGHFIELD-ROAD, PRESTWICH 
Plans may be seen and General Conditions of Coni:act 


and Quantities obtained on application to H. Greenha!zh 
P.A.S8.I., F.I.A.A., 15, Mawdsley+treet, Bolton, on yay: 
ment of a deposit of £2 (which will 
receipt of a bona-fide Tender). 

Applications (with deposit) to tender must be receiveg 
not later than the 7th July, 1939. 

The Contractor whose Tender is accepted will be re 
quired to provide @ satisfa:tory surety for the due > «cr. 
formance of the Contract. 

The Proposers do not bind themselves to accept € 
lowest or any Tender. 

Tenders must be delivered not later than the first ).s: 
on SATURDAY, 29th JULY, 1939, in a plain seaied 
envelope addressed to ‘‘ The Clerk of the County Counc; 
County Offices, Preston, and enuorsed ‘‘ Tender for Pres: 
wich Proposed R.C. School,’’ but must not bear any n:z 
or mark indicating the sender. 

(Signed) H. GREENHALGH, 
Architect to the Propose 


be return< 


15, Mawdsley-street, 
Bolton. 
29th June, 1939. 


BoOROUGH OF CHATHA)\ 
EDUCATION COMMITTEE. 
TO BUILDERS AND CONTRACTORS. 


The EDUCATION COMMITTEE invite TENDERS 
RETILING the ROOFS of— 

(a) the BOYS’ SCHOOL, 

(b) the GIRLS’ SCHOOL, 

(c) the CRAFT, DOMESTIC SOIENCE ar 

MEDICAL INSPECTION BLOCK, 

at the LUTON-ROAD (COUNCIL) SCHOOLS, CHATHA)} 

Bills of Quantities may be obtained and General Co: 
citions of Contract inspected on application to Mr. R. 1 
Honey, F.S.I., Architect: to the Committee, Town Ha 
Chatham, on production of a receipt from the Boroug 
Treasurer for a deposit of Two Guineas, which sum 
be returned on receipt of a bona-fide Tender and 
documents supplied. 

Tenders to be delivered in accordance with the instr 
tions printed on the form of Tender, to the undersign 
not later than 10.30 a.m. on TUESDAY, llth JU" 








The Education Committee do not bind themselves 
accept the lowest or any Tender, and reserve the rigti 
of dividing the contract. 

P. S. TAYLOR, 
Education Office: 
Elm House, 
New Road-avenue, 
Chatham, 
20th June, 1939. 
TO BUILDERS AND CONTRACTORS. 


qiry OF LEEDS. 
TENDERS are invited by the HOUSING COMMITTEE 
for the following on BRIANSIDE (EXTENSION), SBA 


CROFT :— 
1.—CONTRACT NO. 149. 
FORMATION, PITCHING, ETC., OF ROADS AND 
FOOTPATHS. ; 
Specifications, Bills of Quantities and Form of Tene 
may be obtained and the Plans and Sections inspected a 
the office of the undersigned, on and after Monday 


3rd July, 1939. 
2._CONTRACT NO. 150. 
ERECTION AND COMPLETION OF 14 BRICK HOUSES 
(TYPES A2 and A3)._ 

Specifications, Forms of Tender and a ¢opy of the Plans 
of the Houses and Cottage Flats can be obtained at the 
office of the undersigned, on and after Monday, 3rd July, 
1939. 

A deposit of £2 will be requirsd for each Contract, 
which will be returned on receipt of a bona-fide Tender, 
and return of the Specification and Plans. 

All cheques are to be made payable to the order of the 
“*Leeds Corporation ’’ and crossed ‘‘and Co. 

Tenders, properly endorsed, must be delivered (in the 
special envelope supplied therefor) at the Town Clerk’s 
Office. Room 57, Civio Hall, Leeds, 1. not later than 
12 Noon on MONDAY, 17th JULY, 1939. 

The Corporation does not bind itself to accept the 
lowest or any Tender, and no allowance will be made for 
meni R. A. H. LIVETT, A-R.1.B.A., 

Housing Director 


26, oe George-street, 
July, 1939. 
OROUGH OF OLDBURY. 


ERECTION OF 50 HOUSES ON THE 
CAUSEWAY GREEN ESTATE. 
“i RPORATION invite TENDERS for the EREC- 
Trax (oes HOUSES on the CAUSEWAY GREEN 


a Forms of Tender and Plans may be ob- 
tained on application to the Borough Surveyor, Muni- 
cipal Bank Chambers, Oldbury. on payment of a deposit 
of Two Guineas, to ~~ returned on receipt of bona-fide 
ender and return of Plans. } 

"Saad Tenders, in the envelope provided, must be 
delivered to the undersicnea not later than 12 noon on 


J ‘§ LY, 1939. 
Sen. Nee Sees ARTHUR CULWICK. 
Town Clerk 


Municipal Buildings, 
Oldbury. 
26th June, 1939. 


S URREY COUNTY COUNCIL. 
\Y  WICHWAYS AND BRIDGES DEPARTMENT. 


—_—_—— 


DECONTAMINATION BUILDING, EWELL. 


NDERS are invited for the ERBEOTION and OOM- 
PLETION of a — TAMINATION BUILDING at 
SWELL DEPOT, EWELL. : 

Saeed, Specifications and Conditions of Contract may 
be inspected at the office of the County _Engineer, County 
Hall, Kingston-on-Thames, and Instructions to Tenderers 
and Forms of Tender may be obtained on receipt of a 
cheque for £2 2s. — So will be returned on 

i f a bona-fide Tender. : 
gee ng on the form previded, enclosed in a plain 
sealed envelope (which shail not bear any name or mark 
indicating the sender), addressed to the Clerk of bear 
County Council,’? County Hall, Kingston-on-Thames, an 
endorsed ‘‘ Tender—Decontaminst:on Building. must 
reach the Clerk of the Sour ae Jater than 5 p.m. on 
RIDAY, the 7th of JULY, ; 
"Sraene these conditions are complied with, Tenders will 
not be, considered. 

‘The Council do not bind themselves to accept the lowes? 
Tender. 
ee DUDLEY AUKLAND, 
Olerk ef the Council. 
County Hall, 
Kineston-upon-Thames 
26th June, 1939. 
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DISTRICT 


\RROW URBAN 
COUNCIL. 


TO BUILDERS AND CONTRACTORS. 


NDERS are invited ‘for the ERECTION and COM 
TL} TION of an AUXILIARY FIRE SERVICE BUILD. 
‘ ear of the Headquarters Fire Station, Pinner-road, 
vort h Harrow. 
6 new building 











Trailer Pump Store, 
and Dressing-room and Ladder Store on the 
Floor, Reareation Room, Lecture Rooms, 
Decontamination Rooms and Lavatories on the 


comprises 


st Floo 
* Copies a “the Bill of Quantities and Form of Tender 
be obtained and the Drawings inspected on applica- 
to Mr. H. W. Rackham, F.S.I., Engineer and Sur- 
r, on payment of a deposit fee of £3 3s., which 
be returned on receipt of a bona-fide Tender. 
enders, eniorsed ‘‘ Auxiliary Fire Service Building,’’ 
ye forwarded in plain sealed envelopes to the under- 





ned not later than 10 a.m., SATURDAY, the 15th 
Y 39. 

> Council do not bind themseives to accept the 
st or any Tender. 

VERNON YOUNGER, 
Clerk to the Council. 

ouncil Offices, 

Uxbridge-road, 

Stanmore. 


30th June, 1939. 


< 5 OUTHAMP TON 
WATERWORKS 


RIVER ITCHEN SUPPLY—CONTRACT NO. 6. 


NTRACT FOR THE CONSTRUCTION OF BUILDING 
WORK IN THE PARISH OF OTTERBOURNE, 
HAMPSHIRE. 


The CORPORATION invite TENDERS from FIRMS ex- 
rienced in Building Work and Reinforced Concrete Work 
1 the CONSTRUCTION of BUILDINGS for the RIVER 
[CHEN SUPPLY WORKS, comprising Pump Houses, 
Filter Houses, Engine Foundations a certain Auxiliary 
Vorks, in the PARISH of OTTERBOURNE, HAMPSHIRE. 
Drawings may be inspected at “a Waterworks Office, 
Civic Centre, Southampton, and copies of the Specifica- 
ion, ete., may be obtained from that Office on payment 
f a deposit of £5, which amount will be refunded on 
receipt of # bona-fide Tender. 
Sealed Tenders to be delivered not later than 10 a.m. 
n FRIDAY, the 14th JULY, 1939, addressed to the 
own Clerk, Civic Centre, Southampton, endorsed ‘‘ River 
chen Supply—Contract No. 6.’ 
The Corporation do not bind themselves to accept 
»west or any Tender. 


R. RONALD H. MEGGESON, 
Town Clerk. 


CORPORATION 





the 


June, 1939. 
BOROUGH OF ERITH. 
SOHOOL REPAIRS, ETC., 1 1939—SUB-CONTRACTS. 





The CORPORATION invite TENDERS for the following 
Sub-Contract Works to existing Main Contracts :— 


1) HARDWOOD FLOORS at ST. FIDELIS, PICARDY 
and BEDONWELL SCHOOLS; 


2) SANITARY FITTINGS at WEST-STREET, PICARDY 
and BEDONWELL SCHOOLS; 


STEELWORK; (4) METAL WINDOWS; 
MINOUS ROOFING; and 


6) PLAYGROUND SURFACING, all at BEDONWELL 
SCHOOL. 


(3) (5) BITU- 


and Bills of Quantities, General 
Specification and Form of Tender 
may be obtained on application to Mr. John H. Olayton, 
Borough Engineer and Surveyor, Council Offices, Erith, 
upon payment of One Guinea in respect of each item (1), 

(2), etc., which will be returned after delivery of a 
complete ’and bona-fide Tender (providing such Tender is 
not withdrawn) and the return of all documents. 

Tenders must be on the form provided, enclosed in a 
sealed envelope endorsed on the outside ‘‘ Tender for 
Hardwood Floors,’’ or as the case may be, and should 
be delivered to the undersigned not later than 12 noon 
on MONDAY, the 10th day of JULY, 

The Contractor must be prepared to enter into a ‘ormal 
contract, and, if required, a bond with two sureties for 
the due performance of the Contract. 

The Corporation do not bind themselves to accept the 


lowest or any Tender. 
DOUGLAS 8S. TWIGG, 
Town Olerk. 


Plans may be seen, 
Oonditions of Contract, 


OF KINGSTON- 


Town Clerk’s Office, 
Erith. 
BOROUGH 
w PON-THA THAMES 


ROYAL 
TO BU ILDING €O CONTRACTORS. 


The CORPORATIO 7 invite. TENDERS for the EREC- 
TION of a STAGE and DRESSING-ROOMS at the rear 
of PUBLIC BATHS within the Borough. 

Bill of Quantities, togtthe: with Form of Tender, may 
be had on epplication to the Borough Surveyor on or 
before Saturday, the 8th July, 1939, on the payment of 
a deposit of Two Guineas, which deposit will be returned 
on receipt of a bona-fide Tender 

Tender, enclosed in a sealed envelope endorsed ‘‘ Baths 


Stage,’’ which shall not bear any name or mark indi- 
eating the sender, aro to be delivered to me not later 
than noon on MONDAY, 24th eULY. 3 


The Corporation do not bind themselves to accept the 


lowest or any “Tender. 
A. W. FORSDIKE, 


Town Clerk. 
Guildhall, 
Kingston-upon-Thames. 
June, 1939 


Borovan OF CHATHAM EDUCA- 
TION COMMITTEE. 


SCHOOL FURNITURE. 
invited for the SUPPLY of DESKS, 





Hoe are 


TABL etc., which will be required for the HIGH- 
FIELD ‘SENIOR BOYS’ SCHOOL now. in course of 
erection. 


Specification may be obtained 
15, New Road- 


Forms of Tender and 
from the Education Officer, Elm House, 
avenue, Chatham. 

Sealed Tenders, enclosed in a plain envelope endorsed 
“‘Tender for School Furniture,’’ must be forwarded to 
the undersigned not later than the 17th JULY, 1939. 


The Committee do not bind themselves to accept the 
lowest or any Tender. 
EDWARD B. LEE, 
Town Clerk. 
Town Hall, 
Chatham. 





THE BUILDER 





Importers of 
HARDWOODS 


AND 


PLYWOODS 
JOINERY 
MANUFACTURERS 


| MAPLE FLOORING 


WM. GIMSON 


& SONS LTD. Est 1834 


WELFORD RD. SAW MILLS, LEICESTER 


Telephone Leicester 60257 (3 lines) 
Telegrams Hardwoods, Leicester 












































WALTHAMSTOW. 
UNDERTAKING. 
HALE END-ROAD ELECTRICITY SUB- STATION. 


BRoRk0UGH OF 
ELECTRICITY 
TO GENERAL AND REINFORCED, CONCRET 
CONTRACTORS. 

The CORPORATION invite TENDERS for the EREC- 
TION of a SINGLE-STOREY ELECTRICITY SUB- 
STATION, with attendant Works, at the above Site. 

Contractors desirous of tendering are requested to make 
written application for a Form of Tender, Conditions of 
Tender and Contract, with copy of Drawings and Specifi- 
cation, to Mr. Frank H. Heaven, A.R.I.B.A., P.A.S.I., 
Architect to the Education Committee, at Old Monoux 
Building, High-street, Walthamstow, E.17, accompanied 
by a cheque or deposit of £2 (payxuble to the Borough 
Treasurer), which will be returned on receipt of a bona- 
fide Tender. 

Certain conditions regarding rates of sage. hours and 
percentages of labour will be required to be observ: 

Tendors, on the form provided, endorsed ‘‘ Tenders" for 
Sub-Station,’’ must be delivered in plain sealed envelopes, 
without any name or mark indicating the sender, by 
post only, to the undersigned not later than 12 noon on 
WEDNEDSAY, the 12th day of JULY, 

The Corporation do not bind themselves ‘to accept the 


lowest or any Tender 
FRANCIS G. GARNER, 


Town Hall, Town Clerk. 
Orford-road, 
Walthamstow, FE.17. 
22nd June, 1939 
TO BUILDERS. 
"WHE COMMISSIONERS OF HIS 
MAJBPSTY’S WORKS, etc., are prepared to receive 
TENDERS before 11 a.m. on:— 
(1) MONDAY, 17th JULY, 1933, for the ERECTION 
of SHIREBROOK TELEPHONE EXCHANGE. 


(Drawings, on view at Mansfield Head Post 
ffice.) 

TUESDAY, 18th JULY, 1939, for the ERECTION 

of HEDNESFORD TELEPHONE EXCHANGE. 

(Drawings, etc., on view at Rugeley Head Post 
Office.) 

WEDNESDAY, 19th JULY, 
TION of CHAPEL BRAMPTON 
OHANGE (NORTHANTS). (Drawings, 
view at Northampton Head Post Office.) 
FRIDAY, 21st JULY, 1939, for the ERECTION 
of HEXHAM POST OFFICE. (Drawings, etc., on 
view at Hexham Head Post Office.) 
WEDNESDAY, 19th JULY, 1939, for the EREC- 
TION of THORNTON ABBEY TELEPHONE 
REPEATER STATION. (Drawings, etc., on view 
at Grimsby Head Post Office.) 
FRIDAY, 21st JULY, 1939, 
of COSHAM TELEPHONE EXCHANGE 
— ete., on view at Cosham 
Office.) 

Bills of Quantities and Forms for Tender may be ob- 
tained from Room 71, Ground Floor, H.M. Office of 
Works, London, S.W.1, on payment of One Pound in each 
case. (Cheques payable to the Commissioners of H.M. 
Works, etc.) The sums so paid will be returned to those 
persons who send in Tenders in conformity with the 
conditions. 


OUNTY BOROUGH OF DEWSBURY. 
TEMPLE-ROAD SENIOR GIRLS’ SCHOOL. 


are invited for the SUPPLY of SCHOOL 
FURNITURE (LABORATORY FURNISHINGS, CUP- 
BOARDS, ART DESKS and FUR) NITURE, LIBRARY 

TABLES, CHAIRS, TABLES, STOOLS, etc.). 
Specifications and Forms of Tender may be obtained 
and Buildings Surveyor, 


etc., 


1939, for the EREC- 
TELEPHONE EX- 
etc., on 


for the BRECTION 
(HANTS). 
Head Post 


(6) 


TENDERS 


from the Borough Architect 
Town Hall, Dewsbury. 
Tenders, in plain sealed envelopes endorsed ‘‘ Tender— 


Temple-road School.” to be delivered to me by 10 a.m. 
on THURSDAY, 13th JULY, 1939. 
HOLLAND =, 
wn Olerk. 
Town a 
Dewsb 
26th. Fane, 1939. 


, Rodney-strect, 


83 


CONTRACTS OPEN 


OROUGH OF HENDON. 
ISOLATION HOSPITAL, GOLDSMITH-AVENUE, 
HENDON, N.W.9: SURGIOAL UNIT, 


ENDERS are inyited for ERECTION 
SURGICAL UNIT at the CORPORATION'S ISOLATION 
HOSPITAL. 

Bills of Quantities will be issued and application for 
Same must be made to Mr. A. O. Knight, Borough En- 
gineer and Surveyor, Town Hall, Hendon, N. W.4; by the 
7th July, 1939, accompanied by a deposit of Three 
Guineas (£3 3s.}, which will be returned on receipt of 
a bona-fide Tender om the form provided. In the case 
of the accepted Tender the deposit will be returned on 
the execution, when required, of the Contract and Bona. 
Failing such execution the deposit will be forfeited. 

The Bills will be forwarded by the Quantity Surveyors 
on the 10th July, 1939. 

Tenders to be forwarded in the envelope provided not 
later than 12 noon on TUESDAY, the 25th JULY, 1939, 
and the envelope shall not bear any name or mark indi- 
cating the sender. Tenders received after that date and 
time will not receive consideration. 

Bills of Quantities, fully priced out, must be delivered 
at the same time to Messrs. L. A. Francis & Son, Quan- 
tity  apiiiaie Vernon House, Sicilian-avenue, London, 
W.O.1. 





The Corporation does not bind itself to accept the 
lowest or any Tender, 
Dated this 24th day of June, 1939. 
LEONARD WORDEN, 
Town Clerk. 
Town Hall, 
Hendon, N.W.4. 


23rd June, 1939. 
OUNTY BOROUGH OF SOUTHPORT. 
EXTENSIONS TO BIRKDALE CENTRAL SOHOOL. 
TO BUILDERS AND OTHERS. 


The TOWN COUNCIL are prepared to receive TENDERS 
for the ERECTION of EXTENSIONS to the BIRKDALE 
CENTRAL SCFOOL, situate = WINDY HARBOUR- 
ROAD, BIRKDALE, SOUTHPO 

Persons desiring to tender ane “inspect the Plans and 
Drawings either at the offices of tne Architect, Jeena’ 
Barnish, Esq., F.R.I.B.A., Chartered Archite 8, 
*Liverpool,  § ‘or at the Education raion 
Eastbank- street, Southport, on and after the 27th June, 
1939, on any weekday betwem the hours of 10 a.m. 
and 5 p.m., and on Saturdays between the hours of 
10 a.m. and 12 noon, 

Application for the General Conditions, Bills of Quan- 
tities and Form of Contract and a Form of Tender should 
be made to the undersigned before the 30th June, 1939; 
with a deposit of Five Guineas, which will be returned 
in case a bona-fide Tender is duly made. These docu- 
ments will .be forwarded to Contractors 4s soon as 
possible, but the Bills of Quantities will not bo ready 
until the 4th July, 1939. 

The Council do not bind themselves to accept the lowest 
or any Tender. 

Tenders, which must be nade on the prescribed form, 
are to be delivered at the latest by the first post on 
TUESDAY, the 18th JULY, 1939, addressed to the under- 
signed, and must be endorsed “Tender for Extensions at 


Birkdale Central School.’ 
R. EDGAR hy 
own Clerk 








Town Hall, 
Southport. 
22nd June, 1939. 


Grrr URBAN DISTRICT 


COUNCIL. 
EXTENSION OF > COUNCIL OFFICES. 


The above-named COUNCIL invite TENDERS for the 
ERECTION and COMPLETION of EXTENSIONS to the 
COUNCIL OFFICES, ORPINGTON. 

The Drawings, Form of Agreement, eto., may be seen 
at the offices of the Architects, Messrs, Robert Atkinson, 
FF.R.I.B.A. 13, Manchester-square, W.1, or at the 
Council’s Offices, between the hours of 10 a.m. and 
4 p.m., Saturdays from 10 a.m. to 12 noon, from 


4th to 15th July, 1939. 

Applications for Form of Tender and Bills of Quantities 
must be received by the Architects not later than noon 
on Monday next, 3rd July, and must be accompanied by 
a deposit of £3 3s., which will be returned on receipt 

of a bona-fide Tender which is not subsequently with- 
drawn, and the return of all documents. 

Sealed Tenders, in plain envelopes endorsed ** Extension 
of Council Offices,’? must be received by the undersicned 
not later than noon on MONDAY, the 17th JULY, 1939. 

The Council do not bind themselves to accept the lowest 


or any Tender. 
LEONARD O. WALL, 
Clerk of the Council 
Council Offices, 
Orpington, Kent. 
26th June, 1939. 


FYNSBURY BOROUGH COUNCIL. 


TENDERS are invited for the EXECUTION of ALTE RA- 
TIONS at the OLD-STREET UNDERGROUND CONVENTI- 
ENCE 

Particulars and Forms of Tender may be obtained either 
personally from or by sending a stamped addressed 
foolscap envelope to the Borough Engineer, Finsbury 
Town Hall Annexe, Rosebery-avenue, E.0.1. 

Intending Contractors, before tendering, must sign 4 
declaration and undertaking as to observance of Trade 
Union rates of wages, hours of labour and conditions of 
employment, copies of which may be obtained from the 
Borough Engineer. Only those firms who sign and return 
such undertaking will be supplied with the necessary 
Form of Tender and Specification. All Tenders will be 
subject to the General Conditions of Contract, a copy of 
which will be annexed to the Form of Tender. 

Completed Tenders, ™ the official envelope provided, 
must be received by the undersigned not later than first 
post on SATURDAY, 8th JULY, 1939. 

J. E. ARNOLD 7. 
Town Clerk. 





Finsbury Town Hall, 
Rosebery-avenue, E.0.1. 


QUANTITY PAPERS 


DIFFERENT 3 [9 


PATTERNS from 
REAM 


Sample list of rulings FREE OF 
J.C. KING LTD., 42-60, Goswell Road, E.C.1 








CHARGE and post free upon request. 
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CONTRACTS—continued 
(Gov NIY BOROUGH OF NEWPORT. 
CIVIC CENTRE SCHEME. 


The CORPORATION of NEWPORT will proceed with the 
FOURTH SECTION of the above SCHEME, comprising 
the ERECTION of the ASSEMBLY HALL BLOCK to the 
design of Mr. T. Cecil Howitt, F.R.1.B.A. 

The building measures YO X 212 feet on plan and has 
a content of approximately 880,000 cubic feet. 

The buildings will be mainly two storeys high, of fire- 
resisting construction with a minimum of steelwork and 
faced externally in Portland stone. 

The Corporation invite Tenders for the erection of the 
building referred to from firms or persons who have 
carried out works of a similar character and magnitude, 
and Tenderers will be required to submit with their 
Tender a list of similar works executed by them. 

Applications for Bill of Quantities, Specification, Oon- 
ditions and Form of Contract, accompanied by the 
Borough Treasurer’s receipt for £5 deposit (which will 
be returned on receipt of a bona-fide Tender), must reach 
— not later than the 10th day of JULY, 


Tenders and accompanying documents must be sent only 
in the special envelope which will be provided and must 
reach the undersigned not later than am. on 
TUESDAY, the lst day of AUGUST, 1939. 

No Tender will be considered if sent in an envelope 
which bears any name or mark indicating the sender 
or if received after the time stated. 

Dated this 26th day of June, 1939. 

0. TREHARNE MORGAN, 
Town Clerk. 
Town Hall, 
Newport, Mon. 


C OUNTY DERBY. 


ERECTION OF 139 HOUSES, RADFORD-STREET. 
ERECTION OF 163 HOUSES, ROE FARM. 

The CORPORATION of DERBY invite TENDERS from 

competent BUILDERS and CONTRACTORS for the 
ERECTION of 139 HOUSES, RADFORD-STREET; 
BPRECTION of 163 HOUSES, ROE FARM. 

Forms of Tender, Specifications and Dnawings may be 
obtained at the Office of the undersigned on and after 
Wednesday, 5th July, 1939, upon the deposit of £1 1s. 
for each Contract, which will be returned on receipt 
of a bona-fide Tender, or upon the return of the Draw- 
ings, etc., at once if no Tender is to be submitted. 

The attention of the Contractor is specially drawn to 
the Clause in the General Conditions relating to the 
Standard Rate of Wages, and Sub-letting Contracts, and 
he will be required to state if he is on the King’s Roll. 

Sealed Tenders are to be sent in the Official Envelope 
provided and are to be delivered at the Town Clerk’s 
Office, Market Place, Derby, not later than 9 a.m. on 
WEDNESDAY, 26th JULY, 1939, endorsed ‘‘ Tender for 
pale ... Houses,’’ 
owest or any Tender will not necessarily be 
accepted. 

Cheques should be made payable to ‘‘ Derby Corpora- 
tion.”’ 


BOROUGH OF 





Cc. H, ASLIN, F.R.1.B.A., M.I.Struct.E., 
Borough Architect. 
Gower-street, 
Derby. 


RURAL DISTRICT COUNCIL OF 
NORTON, 


HOUSING ACTS, 1936-38. 
ERECTION OF 116 HOUSES. 


The RURAL DISTRICT COUNCIL of NORTON invite 
TENDERS for the ERECTION and COMPLETION of 
FORTY-TWO A2 TYPE, FIFTY-EIGHT \A3 TYPE and 
SIXTEEN A4 TYPE HOUSES in the following Townships, 
viz. -— 

Number and Type of 


Touses. 
Tow aship. A2 A3 AG 
Contract ‘ A.’’--Butterwick ~ 2 = 
Foxholes 6 6 2 
Contract ‘‘ B..’—Luttons.. 4 8 2 
Weaverthorpe 8 20 2 
Contract ‘C..’—Kennvthorpe _... seer ge 2 
Rillington.. ‘esi ae OD 16 8 
Totals... ... 42 58 16 


Plans may be inspected by appointment at the Office of 
the Council’s Architect (S. Cook, Esq., F.I.A.A., Rural 
District Council Offices, Malton), and copies of Specifica- 
tions, Conditions of Contract and Forms of Tender may 
be ‘obtained from the undersigned on or after 5th Julv, 
1929, upon payment of £2 2s. (by cheque only) to the 
order of the Norton Rural District Council. The deposit 
will be returnable only if the Tenderer shall have sent 
in a bona-fide Tender and shall rot have withdrawn the 
same. 

Contractors may subiit Tenders for the whole or any 
portions of the ‘work above referred to, and when applying 
for Specifications and Forms of Tender they should 
indicate which portion of the Contract they intend to 
tender for. 

The Contracts entered into will substantially follow the 
model series issued by the Ministry of Health and will 
contain a Fair Wages Clause. Tenders must be ‘“ firm 
tenders ’’ not subject to adjustment for variations in the 
cost of wages or materials, and it will be a condition of 
all Contracts entered into that the materials shall, as 
far as practicable, be of British or Empire origin. 

Sealed Tenders, addressed to the undersigned and 
endorsed ‘‘ Tender—Housing Contracts (A), (B) or (C),’’ 
as the case may be, must be delivered by noon on 
WEDNESDAY, the 26th JULY, 1939. 

The Council do not bind themselves to accept the lowest 


or any Tender. 
T, W. PRESTON, 
=. eee Clerk of the Council. 
Rural District Council Offices, 


Malton. 
27th June, 1939. 


AND MORDEN URBAN 
DISTRICT COUNCIL. 


CONSTRUCTION OF CHAPEL AND OTHER CEMETERY 
BUILDINGS. 

The COUNCIL invite TENDERS for the CONSTRUC- 
TION and COMPLETION on the Site of the NEW CEME: 
TERY at GARTH-ROAD, LOWER MORDEN, ef CHAPEL, 
LODGE, WAITING-ROOM ard LAVATORIES, MOR- 
TUARY, MFSSROOM and GREENHOUSES. Instructions 
for Tender, Tender Form, Conditions of Contract and Bills 
of Quantities will be supplied, and the Drawings may 
be inspected. during. office hours, on application at the 
office of the Architect, Mr. Albert J. Thomas, F.R.I.B.A., 
3la and 32, Sloane-street, S.W.1, upon deposit of the 
sum of Three Guineas with the Council’s Treasurer at 
the Council Offices, Kingston-road, Merton, S.W.19, 
which will be returned on receipt of a bona-fide Tender 
which is not subsequently withdrawn. 

Tenders, on the prescribed Forms, must be delivere1 to 
the Clerk to the Merton and Morden Urban _ District 
Council, Dorset Hall, Kingston-road, Merton, S.W.19, not 
later than 10 o’clock on WEDNESDAY, the 19th day 
ot JULY, 1939. 

Late Tenders will not be ccnsidered. 
cisqualify, 

The Council do not bind themselves to accept the lowest 
or any Tender. 

The successtul Tenderer will be required to provide a 
Bond from an approved Insurarce or Guarantee Com- 
pany in the sum of £1,000, for the due performance of 
the Contract. and will be required to observe the Con- 
ditions of Labour ard pay the wages recognised by 
associations of employers and trade unions in the district. 

Cc J. MOUNTIFIELD, 
Clerk to the Council. 


N ERTON 





Canvassing will 


Dorset Hall, 
Kingston-roaqd 
Merton, S.W.19. 
27th June, 1939. 


BeRoUGH OF OLDBURY. 


EDUCATION COMMITTEE. 
UNDERGROUND SHELTERS FOR PROTECTION OF 
SCHOOL CHILDREN. 


TENDERS are invited for the necessary EXCAVATION, 

SUPPLY and FIXING of REINFORCED OONCRETE 
UNITS. DRAINAGE, etc., for the CONSTRUCTION of 
104 UNDERGROUND ATR RAID SHELTERS in the 
PLAYGROUNDS and RECREATION FIELDS for the 
protection of Scholars cttending the Schools in the 
Borough. 

Copy of Drawing may be inspected and Specification, 
Quantities and Form of Tender may be obtained from 
Mr. W. Greenwood, Borough Engineer and Surveyor, 
Municipal Bank Chambers, Oldbury, on payment of a 
deposit of Two Guineas, which will be returned on 
receipt of a bona-fide Tender. 

Contractors may submit Tenders for Alternative 
Methods of Trench Linings which have been approved by 
the Home Office Air Raid Precautions Department. 

Tenders, in plain sealed envelope, endorsed ‘‘ School 
Shelters,’’ must be delivered to H. Slatcher, Esq., 
Education Offices, Municipal Bank Chambers, Church- 
a” Oldbury, by 12 noon on MONDAY, 17th JULY, 
1 


The lowest or any Tender will not necessarily be 
accepted, and the Education Committee reserve the right 
to accept the whole or any portion or portions of any 
Tender which may be submitted. 

ARTHUR CULWICK, 
Town Clerk. 
Municipal Buildings, 
Oldbury. 
27th June, 1939. 


TO HBATING ENGINEERS. 
W OLVERHAMPTON EDUCATION 
COMMITTEE. 


CONSULTING HEATING ENGINEERS are invited w 
submit terms upon which they would be prepared te 
INSPECT the HEATING INSTALLATIONS at one (or 
two) Schools, report upon their condition, and submit 
geno for improvement where necessary, With estimate 
of cost. 

Further information (for which erplication should be 
made by not later than 5th JULY) will be given by the 
Directcr of Education, Education Offices, North-street, 
Wolverhampton. 


CouUNTY OF CHESTER. 
SALE CECIL-AVENUE COUNCIL SENIOR SCHOOL. 
TO CONTRACTORS AND SPECIALIST FIRMS. 


TENDERS are Required in connection with the follow- 
ing works at the above :— 

(a) PRECAST REINFORCED CONCRETE FLOORS; 

(b) STEEL ROOF TRUSSES; 

(c) SANITARY FITTINGS; 

(d) LOW-PRESSURE HEATING INSTALLATION ard 

DOMESTIC HOT-WATER SERVICE; 

(e) ELECTRIC LIGHTING INSTALLATION; 

(f) PATENT GLAZING to VERANDAHS. 

Applications to tender for any of the above-mentioned 
items must be made to the undersigned not later than 
TUESDAY, the 11th JULY, 39. 

F. ANSTEAD BROWNE, F.R.I.B.A., 
County Architect. 








The Castle, 


Chester, 
27th June, 1939. 
(COUNTY BOROUGH OF BOOTLE. 


A.—BREEZE HILL IMPROVEMENT. 
B.—LINACRE-LANE IMPROVEMENT. 


SUPPLY AND ERECTION OF STONE COPING AND 
WROUGHT-IRON RAILINGS. 


The HIGHWAYS, SANITARY AND CARTAGE OOM- 
MITTEE of the BOOTLE CORPORATION invite TENDERS 
for the foliowing :— 

Contract No. 1.—The Supply and Erection of approxi- 
mately 290 lineal yards of 4ft. 6in. high Wrought 
Iron Ornamental Railings. 

Contract No. 2.—The Supply and Fixing of approxi- 
mately 874 lineal feet of 134in, xX 64in. York 
Stone Coping, together with Caps, Steps, etc. 

Copies of the General Conditions, Specifications, Bille 
of Quantities, Drawings and Forms of Tender may be 
obtained on application to Mr. W. A. Harrison, M.Eng 
(L’pool), M.Inst.C.E., M.Inst.M. & Cy.E., Borough En- 
gineer and Surveyor, Town Hall, Bootle, Liverpool, 20, 
on payment of a deposit of One Pound in respect of each 
Contnact, which amount will be refunded on receipt of a 
hona-fide Tender not subsequently withdrawn. 

The Corporation do not bind themselves to accept the 
lowest or any Tender. 

No Tender will be considered except in the plain 
envelope provided, sealed and endorsed as applicable and 
addressed to the Town Clerk, Town Hall, Bootle, so as 
to reach him not later than 10 a.m. on TUESDAY, the 
llth JULY, 1939. 

The envelope must not bear any name or mark indicat- 
ing the sender. 

By Order, 
HAROLD PARTINGTON, 
Town Clerk. 
Town Hali, 
Bootle. 
28th June, 1939 
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WASHED 


ha BALLAST WORKS :— 


CHESHUNT . E. Rly. 
Telephone : ‘Waltham Cross 34. 


*COLNBRCOK, BATH ROAD - em G. W. Rly. 


elephone : Colnbrook 
**HAREFIELD - + GRAND UNION CANAL 
*WEST DRAYTON, TROUT LANE, MIDDX. 


elephone : West Drayton 27. 


synaysBunt, int. Staines - SOUTHERN Rly. 


lephone : Wraysbury 3: 
* ENFIELD ida - i ORDNANCE ROAD 
Telephone : Waltham Cross 648. 
DELIVERED DIRECT BY LORRY OR BY RAIL 
WAGON TO ANY GOODS STATION. 
Glaxo Laboratories, 
Contractors: 


HEAD OFFICE: 
Telephone 











Messrs. Richard Costain, Ltd. 


RIVER & PIT 





Messrs. Wallis, Gilbert and Partners, Architects. 
d Crushed fagrese™ supplied from our Feltham Works. 


Greenford. 
tL COMMUNICATIONS TO HEAD OFFICE 


WM: BOYER & SONS, LTD. 


PADDINGTON 2024 (3 lines) lrongate Wharf, PADDINGTON BASIN, W.2. 


CRUSHED & UNCRUSHED 


SAND BALLAST SHINGLE 


CRUSHED tees FOR REINFORCED CONCRETE 


PJT BALLAST WORKS:— 


**CHADWELL HEATH L. : N. E. Rly. 
Telephone : Seven Kings 1 
Lt u. & S. Rly. 


* DAGENHAM ee 8 
Telephone : Rainham 25: 


FELTHAM - - = BEDFONT RD., MIDDX. 


Telephone : Feltham 2206 


*HOUNSLOW - STAINES S ROAD, MIDDX. 
Telephone : Feltham 


*LANGLEY, BUCKS. - GRAND UNION CANAL 


Telephone : Langley 104. 
LOADED INTO LORRIES AT THE ABOVE WORKS. 


ESTABLISHED 
1810 
MEMBERS OF B.S. & A.T.A 














FINEST QUALITIES, 
: WASHED & GRADED. 


: TWICKENHAM GRAVEL CO, 
HANWORTH, FELTHAM, MIDDX. 


PHONE: FELTHAM 2638 (3 lines) 

ALSO AT 
: ELEANOR CROSS ROAD, 
. WALTHAM CROSS, HERTS. 
PHONE: WALTHAM CROSS 838 


MISCELLANEOUS 
PLANT FOR HIRE AND SALE 


YONCRETE MIXERS, TRENCH 

PUMPS, HOISTS, etc., FOR SALE, HIRE, or HIRE 

PUROHASE. Special period rates. —R. H. NEAL & co., 
Ltd., Plant House, Ealing, W.5. Ealing 3171. 


SMALL BUILDING PLANT FOR SALE. 


12 Scaffold Boards, 2 Shoring- up Timbers, 2 Iron 
Ladder Brackets, 4 Wall Brackets, 6 Lugs, Miscella- 
neous Tools, 12 Scaffold Cords, 5° Ladders, 1 Exten- 
sion Ladder, 4 Duckboards, 2 Pairs Blocks’ and a 
‘ Folding Glazier’s Table, 1 Carpenter’s Bench, 
suilder’s Barrow. All in good condition. £15 i160, 


in 
Hudson-road, Plumstead, 8.E.18. 


ad ee 

















KING’S COMMERCIAL 


ENVELOPES 


@ TREMENDOUS STOCKS @ 
Samples Post Free for the asking. 


J.C. KING LTD., 42-60 cosweLLab.,€.c.1 














* ANDREW, Clerk of Works, 


MISCELLANEOUS 
FOR SALE 


Siz lines or under 4s. 6d. and 6d. each addi- 
tional line in smallest type. (Heavier types 
slightly increased cost.) 





YTANDARD BAR, Glass Shelves, Pedes- 
tals, Display Stands, and all Interior Shop Fittings. 
Special terms to Builders. Illustrated List No. B.1695, 
free on request.—DUDLEY & OO., Ltd., 451, Holloway- 
road, London, N.7. 


OR SALE.—About 20 Pairs of Geared 

Steel ROLLER SHUTTERS, complete with fascias 
and operated by springs and wheel. Size approximately 
14ft. wide by 9ft. high.—For particulars, apply Mr. 
British Industries House, 
Oxford-street, W.1. 


} 000 000 GARDEN TREES, HEDG- 
9 9 ING PLANTS. Privet "Hedge from 
30s. per 1,000; Thorn Quick Hedge from 25s. per 1,000. 
If you have planting to do, get our money-saving quota- 
tion.—HENLEY’S NURSERIES, 18, Seaton Ross, Yorks. 
A R. PROTECTION.—JOSEPH WEST- 

e WOOD & CO., Ltd., made Elephant Shelters used 
in Great War.—For particulars, write Napier Yard, 
Millwall, E.14. 


ORTABLE 6-ft. MORTAR MILL, com- 

bined with Petter 10-h.p. Diesel Engine, ‘self -con- 
tained unit. Quantity Blaw-Knox 6in. STEEL ROAD 
FORMS for concrete roads. Liner Breeze BLOCK and 
BRICK MACHINE with accessories. Also Millars 4/3-c. 
ft. Portable Electric CONCRETE MIXER with motor 
460v. d.c.—A. H. KIMMINS & O©O., Worthing. 


NON-SLIP FLOOR and STAIR. TILE. 

Haid exough to cut glass, will not wear out. They 
remain non-slip even when wet. — Write for details, THB 
ADAMITE ©O., Ltd., Manfield House, Strand, W.0.2. 
*Phone: Temple Bar 6223. 


RANOLITHIC WORK. Fine Chippings. 

Gives a close compact mass for special floors where 
durability and fine finish are necessary. Could be sup- 
plied graded gin. to jin. or din, to gin., resulting in 
reduced volume of voids. Specially washed for this 
purpose. — ENDERBY & STONEY cea ae GRANITE 
CO., Ltd., Welford House, Welford-place, Leicester. 


OINTLESS FLOORING MATERIALS 

supplied to Builders in any ee already pre- 
pared for laying by their own staff, at 3s. 3d. per yard 
. Full eo tn ge supplied. — Write te, or ‘phone 
ATHENA FLOORING ©O., Athena House, Hogarth- lane, 
Chiswick, W.4. ’Phone: Chiswick 4452. 


CONTRACTORS’ MACHINERY 
for SALE or HIRE 


CONCRETE MIXERS, spetrol-engine driven. Batch 
5/3}4.c. ft. 6/4c. ft., 7/5c. ft., 10/70. ft. 
BRICK CRUSHERS. To turn out 2/4 tons per 
hour to 2in. Adjustable jaws. With engines 
if desired. 

BAR BENDERS. To bend reinforcement bars 
up to l}in. diam. cold. 

= Hand Derricks to lift 2/3 tons Steam 

COS. 

ENGINES. Petrol Engines to drive your own 
pom, 5/20 h. a" Steam and Gas Engines. 

FRICTION HOISTS. For belt, electric or petrol- 
poo ea All sizes, 5/60cwt. Barrow and 


Cage Lift 
MORTAR MILLS, 6ft., 7ft. and 8ft. pans. Station- 
ary and portable types. Belt or engine driven. 
SAND-LIME PAN MIXERS. 
PUMPS, SELF-PRIMING Centrifugals, Lift- = mew 9 


force petrol = Pumps. H 

peo Ordinary cent Semi- 
RAILWAY MATERIALS, 24in. gauge portable 

Railway, Tip Wagons, —* witches 


in stock. Other gauges to ord 
LIFTING Biplane rab Winches, Pulley Blocks, 


Shear ng Chains, all sizes. 
PORTABLE AIH < COMPRESSORS AND PNEU- 
MATIC TOOLS, all sizes. 
SAW BENCHES, portable, petrol-engine driven. 
TAMPING MACHINES, PORTABLE POWER 
RAMMERS for Trenches. 
MONKEY WRENCHES for Tree Pulling. 
PILING FRAMES and PLANT. 
BAR CROPPERS for Steel. 
PAINT SPRAYERS for 2 and 3 operators. 
OTHER MACHINERY. Our stock is large and 
comprehensive. If your requirements are net 
listed above, please say what they are. We cana 
probably supply you. 
Many other smaller items 


Write or *phone WILLESDEN 1438 for 
particulars. 


LEWIS & LEWIS LTD. 
BDept..School Rd.,NorthActon,London,N.W.10 





HBB BBB BSB KKKKKKKKAAKKAKAKK ALAA KAA KKKH HHH HHI 


WRAYSBURY SAND & GRAVEL Co., Ltd. 





Works: 
Wraysbury, Nr. Staines. 
Bath Road, Theale, Berks. 
Aldermaston, Berks. 


FACILITIES for 


BUCKS 
SURREY 
SUSSEX 


MESSE SESS SESE SESE SE SESE SESE SE 55 9595'S 36 359596 9655 


BALLAST GRADED 


{Incorporating the Theale & Great Western Sand & Gravel Company). 


Telephone Nos.: 
Wraysbury 164 and 165 
Theale 81 and 82 
Woolhampton 91 


DELIVERY of 2,000 CUBIC YARDS PER DAY 


SHINGLE SAND 


For Concrete Aggregate 
BY 


RAIL OR ROAD 


THROUGHOUT 
WILTSHIRE 
LONDON and SUBURBS 


9595.35.96. 96 96 96.96 EM 5696 9696.96 96.56 56 S656 98.96 9656 96 96.96 


London Office: 
4, London Wall Buildings, 
London, E.C.2. 
London Wall 3493 


BERKSHIRE 
HAMPSHIRE 
OXFORDSHIRE 


% 
x 
% 
3 
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FOR SALE OR HIRE 





LEWIS & LEWIS, LTD. 8%" 


SELF-PRIMING 
CENTRIFUGAL PUMPS 


PETROL-ENGINE DRIVER 


2 in. up to 10,000 G.P.H. 
3 in. up to 18,000 G.P.H. 
4 in. up to 30,000 G.P.H. 


Also Petrol-engine driven 
Diaphragm _Lift-and-force 
Pumps. Hand Diaphragm 
Pumps. Ordinary Centrif- 
ugals, belt petrol, or 
electrically-driven. Duplex 
Pumps. 


RD., NORTH ACTON, LONDON, N.W.10 


Telephone: Willesden 1438 











MISCELLANEOUS FOR SALE-cont. 
TARPAULINS 


BROS., Battersea Park-road, S.W.8. 
2424-2425-2426 and 2892. 
also 


POLES FOR SCAFFOLDING },;,;.° 


Boards, Cords, Lashes and Tools at low prices, delivered 
to your job from stock.—CAYLESS (Importers), 91-93, 
Battersea Park-road, London. 

Chynalyke 


SE THE BIG 3: Enamel, 
Fairfield Twocoat Paint and Fairfield Washable Dis- 
temper. You will save Money, Time and Trouble, add to 
your reputation, and satisfy your customers. —Full par- 
tioulars, prices, etc., from FAIRFIELD PAINT ©O., Ltd., 
White Horse-lane, Mile End-road, E 


OMPOSITION FLOORS. — Special 

Materials for Cleaning and Upkeep ‘of Composition 
and other Floors: Waxes, Oils, Revivers, Cleaning Soaps, 
Steel Wool, etc. —LINOLITE FLOORING GO., 36. Mitcham: 
lane, Streatham, 8.W.16. ’Phone: Streatham 7202. 


BUILDER’S LADDERS. Buy direct from 


Makers of long ex- 
perience. All lengths at low figure. Also other plant.— 


CAYLESS BROS. (Battersea), Battersea Park-road, S.W.8. 


eaameae’ ™ HARD AND ypag woobs. 


WEICH & OO., 
145, Jetta. road, Wimbledone 8 W.19. 





(Green, Best for Builders). 
All sizes from stock. adore) 
Telephone: Macaulay 








Telephone: Liberty 2248 and 2249. 
a A TLAS WHITE,” the premier white 
= & PORTLAND CEMENT, is non-staining. Thirty 
years’ experience in the use of ‘‘ Atlas White ’’ for stucco 


work and brick pointing is at your disposal without 
charge. — Write for details, THE ADAMITE ©OO., Ltd., 


os House, Strand, W.C.2. ’Phone: Temple Bar 
623: 
IVE Magnificent Large Antique OAK 
BEAMS and 1,000 ft. cube OLD ENGLISH OAK 


FOR SALE, lying in North London. Rare opportunity.— 
SYDENHAM, 1-2, Trump-street, London, E.C.2. 


FOR SALE.—Quantity of SCAFFOLDING, 
General Building Materials, and many useful items, 
etc. List on application. —STANLEY SMITH, Park View, 
Hatch End. H.E. 685. 








CONSTRUCTIONAL 
STEELWORK SIMPLY 
EXPLAINED 


By Oscar¥Faser, O.B.E., D.Sc., M.Inst.C.E., etc. 





CONTENTS : 


ELEMENTARY PROPERTIES OF STEEL—FACTOR OF SAFETY 
—PROBLEMS OF ELASTICITY—BENDING MOMENTS— 
RESISTING MOMENTS—SHEAR AND WEB STRESSES— 
STANCHIONS—RIVETED AND BOLTED CONNECTIONS— 
BASES AND GRILLAGES—NEW BRITISH STANDARD 
SECTIONS—INDEX. 
6d. post free. 





Obtainable from the Book Dept., THE BumLpEr, Ltd. 


STOCK PATTERNS! 
7 > O Oe fo fo of of of of of fe oe off ofp ofp of afe ofp oho oh 
King’s Save-Time Saver 
COMPLETE SAMPLE SET SENT 
POST FREE FOR THE ASKINGI 
oforfe ofe ofe ofe ofe ofe ofe of ofe ofe ofe ofe of of ofe ofe ofe ofe of ofe ofe of ole 
J.C. KING, Ltd., Dept. SP2,42, Goswell Rd., E.C.1. 
‘OR SALE.—50 NAVVY BARROWS. 


hardwood frames, 1} wrot-iron wheels.—Best offers 
to clear to POOL & SON, Fleet, Hants. 


FOR SALE. — Millar’s 7-5 CONCRETE 
MIXER, fitted Power Loader, Water Gauging, Tank, 
be on type, £25. Ransome 5-3}, with Lister Enginé, 
Wanted, Petrol-driven Pump, any condition.— 
SINURD 18, Clarence- mews, Clapton, London, E.5. 


LIGHTNING 
CONDUCTORS 


BLACKBURN STARLING & CO. LTD. 
GRESHAM WORKS . . . 
ESTABLISHED 1870. 


EVERYDAY SCIENCE 
FOR ARCHITECTS 
AND BUILDERS 


A. M. GILES, B.Sc., 


* A.LStruct.E., A.M.LE.E. 
With Foreword by Mr. T. P. BENNETT, 
F.R.LB.A., Hon.F.1.0.B., Hon.F.1.B.D. 


200 PAGES. OVER 130 ILLUSTRATED DIAGRAMS. 


Ph hp 


























Price 5/-. Post 5/6. 


Obtainable from the Book Dept., THE BUILDER, Ltd., 
4, Catherine Street, Aldwych, W.C.2. 
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GENUINE 


WILLCOX- 


ALLWEILER | 
SEMI-ROTARY 


PUMPS 


BRITISH MADE 





















Large Stocks; all Sizes. 


LIST ON REQUEST. 


W. H. WILLCOX & CO. LTD., 


Southwark Street, London, S.E.1 
eed 


‘OR SALE.—12-in. Engineer’s Level, 

Tripod, Sopwith Staff and six Ranging Rods in 

perfect condition. — Write, Liquidator, KBOGH & 
YOUNG, Ltd., Bush-lane House, Cannon-street, E.C.4. 


OR SALE.—Mather & Platt COMPOSITE 





je FIRE DOORS, excellent condition, 4 ft. x 6ft. 10 in. 
— 6ft. Gin. xX 7ft. 3in.—Box 112, Office of ‘‘The 
3uilder.’’ 





OLOURED BATHS from 70s. Coloured 
Pedestal Basins from 30s., also Pans. Crittall Win- 
dows and Doors, various sizes, new, cheap to clear.— { 
81/82, Roman-way, Caledonian- road, ‘N.7. | 


ENGLISH TIMBERS 


for Building and Joinery Trades, Oak 
Planks for Cills. WHalf-Timbering, or 
scantlings to size. 


GATES AND OAK DOORS 
A SPECIALITY 


Seasoned quartered boards for Flooring, 
Panelling, etc. Machining done and 
Joinery manufactured for the trade, 
Gates and Fencing. Catalogues free. 
Established 1884. 


WYCKHAM BLACKWELL LTD. 


Saw Mills: 
Hampton-in-Arden — BIRMINGHAM 
Telephone—HAMPTON-IN-ARDEN 3. 























Telephone: 


3248/9 


THE BATH & PORTLAND STONE FIRMS LTD. 


ABBEY YARD, BATH. 


London Office: GROSVENOR GARDENS HOUSE, S.W.|I. 


TT eee —S re 


Telegrams: “ Oolite” 


Telephone: ViCtoria 9182/3 








PORTLAND STONE _ || 


MONKS PARK STONE 
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June 30 1939 THE BUILDER 


EDUCATIONAL 
THE COLLEGE OF ESTATE MANAGEMENT 





(Incorporated by Royal Charter). 





Complete Courses of Preparation for the Examinations of :— 


CHARTERED SURVEYORS’ INSTITUTION. 
AUCTIONEERS’ & ESTATE AGENTS’ INSTITUTE. 
INSTITUTION OF CIVIL ENGINEERS. 
INSTITUTION OF MUNICIPAL & COUNTY ENGINEERS. 
ROYAL SANITARY INSTITUTE. 


The courses are given by POSTAL TUITION or by PERSONAL TUITION in College 
during the Daytime and can be commenced at any time, EVENING CLASSES 
are held for the Examinations of the Surveyors’ Institution and the Auctioneers’ Institute 


Apply The Registrar. Tel. Holborn, 8821 


35, LINCOLN’S INN FIELDS LONDON W.C.2. 











LONDON COUNTY COUNCIL 
School of Building, 
Ferndale Road, Brixton, S.W.4. 


(Telephone: BRIXTON 5913) 
Principal: F. E. DRURY, M.Sc.Tech., M.LStruct.E. 


R.1.B.A. TOWN PLANNING INST. EXAMS. 


Courses of preparation, postal or personal. 


L. STUART STANLEY, M.A., F.R.I.B.A., 
161, WEST HEATH ROAD.N.W.3. Tel. : Speedwell 6745 











SENIOR DAY TECHNICAL 


SCHOOL R.1.B.A. and T.P.I. 


The full-time and part-time day courses in General QUALI ING EXAMINATIONS 
Building, Structural Engineering, Architecture, C. W. BOX, F.R.1.B.A.. M.R San.| 
Surveying and Sanitary Engineering will (Late A. G. BOND) fi. al. 


commence on Monday, lith September, 1939. Co 
. urses both by 
Special attention is given to preparation for intro- Personal Steines eae 


ductory professional examinations, including the 
'115 GOWER ST., LONDON, W.C.1. 


Royal Institute of British Architects, Institution of 
Structural Engineers and Surveyors’ Institution. Telephone—Euston 3906. 


The full-time courses extend over a period of 
three years, and provide for youths of sixteen | 


vears of age and upwards who should have had a | 
secondary school or equivalent training. For ARCHITECTURAL PHOTOGRAPHS 


Entryformsand further particularsmay beobtained 
on application to the Principal (B) at the school. RING UP 
RELIANCE 2676 


Evening Courses in all the above subjects are 

available commencing on 25th September, 1939. 
A number of illustrations given in 
this issue have been reproduced from 


I. Cc, Ss. photographs supplied by 


The International Correspondence Schools SYDNEY W. NEWBERY 


give unsurpassed instruction in all branches 
of architecture, building, surveying and civil 7, Stockwell Terrace, London, S.W.9. 
engineering. 


Special Courses for the Diplomas PUBLIC NOTICES. 
of the R.IB.A., LA.AS., LO.B., CS.., | WAIL J. SAXON, late with E, D. Winn, 


and formerly working in South Wales, communi- 


py is Ree a Struct.E., | cate with Box 498, Office of ‘‘ The Builder.’’ 
WDobey “9 * | 
THE 


RECENT SUCCESSES. | 
candidates | IN CORPO RATED ASSOCIATION 
OF 












































R.LB.A. Inter.—87% of ICS. 


passed, 
za Final—84% of LCS. didates | 
“a candidates) ARCHITECTS & SURVEYORS 
.0.B: (L. & A.)}—63% of L-CS. candidates | has removed to its new headquarters, at 


p . 
LCE. Member86% of LC.S. candidates} 75, EATON PLACE, LONDON, S.W.1. 
assed | Telephone: Sloane 5615 & 3158. 


p +3 = } 
C.S.I. Final—83% of I.C.S. candidates passed|For particulars of membership and 
I.M.C.E.Test—93% of I.C.S.candidates passed examinations, apply to the Secretary. 


In the R.I.B.A. Examination for Building | The Association has opened a Registration 


Surveyor under Local Authorities, held in| Bureau where advice may be obtained, 
May 1938, the only candidates who passed|free, by architects and architectural 
were I.C.S. Students. assistants wishing to be registered under 
Write to-day for either of these booklets : the Architects (Registration) Acts. 


** Architecture, Building Construction, Survey- 
ing and Town Planning ” (76 pages). 
“* Civil Engineering ” (72 pages). 
Sent gratis and post free. 








PARTNERSHIPS, AGENCIES, Etc. 


| Siz lines or under 4s. 6d., each additional 
line 6d.. 








TIFICIAL Stone Works and Quarry Re- 
INTERNATIONAL CORRESPONDENCE scHooLs LiMiTED | AE Cee tRECTOR with mat My of 
N.W. London area. Capital £2,000. Or 


- aioe = | building trade. x y ). 
Dept. 39, International Buildings, Kingsway, London,W.C.2 as Director only.—Box 103, Office of “The Builder. 








YOUR PLANS FOR HOME 
OWNERSHIP WITH A 
MORTGAGE ON THE 
BEST AND MOST 
CONVENIENT TERMS 
THE PROCEDURE IS 
SIMPLE AND THE RATE 
OF INTEREST CHARGED 
IS 






















vd 


ACOPY OF THE BOOKLET 
YOUR HOME SECURED’MAY 
BE OBTAINED ON REQUEST 




















till CNA 
DUILUTING 
FCIS. Secarraay. 8 








UILDER’S MANAGER or GENERAL 

Keen organiser and estimator. Exceptional at all 
trades. Or would accept Agency. Highly recommended. 
—A. il. SUTOH, 2, Winthorpe-road, Putney, 8.W.15. 


UILDERS’ MERCHANTS, good con- 

nection Travellers, Showroom and Warehouse, Re- 
quire exclusive AGENCIES for Specialities in Building 
ie Yorks, Notts, Lincs.—Box 508, Office of ‘‘ The 
uilder.”’ 








BUILDING FINANCE. 





TMMEDIATE ADVANCES ON NEW 

Houses, Bungalows, Flats and Shops building near 
London. Completion within five days if required. Low 
cost. No legal, survey or preliminary fees. Each draw 
paid same day as survey. Ample funds.—Send plans and 
cost of land or quotation by return or full particulars 
to Principals or Solicitors only from Actual Lender, 
C. F. PHILLIPS, 17, Eliot-vale, 8.E.3. ‘Phone: Lee” 
Green 0317. 


UILDING FINANCE and MORT- 
GAGES. Large funds for houses, shops, flats and 
lso best estate 








estates. No delay, no initial fees. A 
mortgage terms for builders’ Pools. Advice free.— 
DEANE & SAVILLE, 11, Finsbury-square, E.C. 
NATional 8804 or STAmford Hill 6955. 








FINANCIAL. 


APITAL found for the development of 


sound undertakings.—Particulars to Box 483, Office 
of ‘‘ The Builder.”’ 

















PUBLIC APPOINTMENTS. 


15/- per inch Single Column. 
1/-each additionalline. (Minimum charge6/-.) 


IR MINISTRY. 


The AIR MINISTRY requires the services of competent 
ASSISTANT QUANTITY SURVEYORS. Salaries £500 
a year. Applicants must have been trained as Building 
Quantity Surveyors and have had considerable experience 
in measurement of work and adjustment of variations 
in large building contracss. Preference will be given to 


applicants holding the P.A.S.1. é ‘i ' 
The appointments are at Aerodromes in the Provinces. 


Age limits 23-55. ee 

Requests for forms of application should be addressed 
to the UNDER-SECRETARY OF STATE, AIR MINISTRY 
(W.9), Adastral House, Kingsway, London, W.0.2, 
enclosing an addressed unstamped envelope. 











IR MINISTRY. 


Applications are invited for appointments as ASSIST- 
ANTS in the Drawing Office, as follows: 





(a) REINFORCED OCONORETE DESIGNERS. Experi- 
ence in all classes of concrete work. Age limits: 


over 25 but not exveeding 55. Salary up to £420 
per annum, according to qualifications. 
REINFORCED CONCRETE DETAILERS. Experi- 
ence in all classes of concrete work. Age limits: 
over 21 but not exceeding 55. Salary up to £320 
per annum, according to qualifications. 

In addition, a limited number of vacancies exist for 
JUNIORS with experience in the foregoing. Salaries for 
these appointments will be up to £3 10s. per week. 

Appointments, subject to satisfactory service, are 
expected to last for two or three years, but no guarantee 
can be given. 

Requests for forms of application should be addressed 
to the UNDER-SECRETARY OF STATE, AIR MINISTRY 
(W.9), <Adastral House, Kingsway, London, W.C.2, 
enclosing an addressed unstamped envelope. 


Al® MINISTRY. 


Applications are invited for appointments as ASSIST- 
ANTS in the DRAWING OFFICE. Candidates must have 
had experience in one of the following :— 

(a) Design and detailing of water supply schemes; or 

(b) Design and detailing of sewerage and sewage 

disposal schemes; or 

(c) Design of structural steelwork. 

Salaries offered are from £210 to £320, or from £320 
to £420, assessed on qualifications and experience, and 
are on an incremental basis up to the maxima mentioned, 
subject to satisfactory service. Age limits 21-55 

In addition, a limited number of vacancies exist for 
JUNIORS with experience in the foregoing. Salaries for 
these appointments will be up to £3 10s. per week. 

Appointments, subject to satisfactory service, are 
expected to last for two or threo years, but no guarantee 
can be given. 

Requests for forms of application should be addressed 
to the UNDER-SECRETARY OF STATE, AIR MINISTRY 
(W.9), Adastral House, Kingsway, London, W.C.2, 
enclosing an addressed unstamped envelope. 


APMIR ALTY—CIVIL ENGINEER-IN- 
CHIEF’S DEPARTMENT. 


REQUIRED for a period of probably two years, the 
SERVICES of SEVERAL competent ASSISTANT QUAN- 
TITY SURVEYORS. Salaries up to £500 a year, accord- 
ing to qualifications and experience. Applicants must 
have been trained as Quantity Surveyors and have had 
considerable experience in :— 

(a) Estimates for building and engineering works and 
the preparation of quantities and contract par- 
ticulars; 

(b) Measurement of work and adjustment of variations 
in large building or engineering contracts. 

The appointments, which are temporary, are for the 

Admiralty, London, and Naval Establishments at Home. 

Applicants who have previously applied for similar 
posts and who desire to be again considered must submit 
fresh applications. 

Age limits 24-45. 

Applications, stating age, giving full particulars of 
qualifications, experience, and enclosing COPIES of testi- 
monials, to he addressed to the CIVIL ENGINEER-IN- 
CHIEF, Admiralty, S.W.1. 

Envelopes and applications to be marked in top left- 
hand corner ‘‘ Assistant Surveyors.”’ 


WAR DEPARTMENT. 


Required, f 


{b) 

















ed, in the Office of the C.R.E., London district, 
the services of TWO TEMPORARY ASSISTANT QUAN- 
TITY SURVEYORS. 

Salary £350 to £450 per annum, according to qualifi- 
cations. 


Candidates must have been trained as Quantity Sur- 


veyors, and have had good experience in— 

(a) Taking off, 

(b) Measuroment of work and adjustment of varia- 

tions in building contracts. 

Applications, stating age, giving full particulars of 
qualifications, experience, and enclosing copies of testi- 
monials, to be addressed to C.R.E., London District, 
Horse Guards, Whitehall, S.W.1. 





Wwak DEPARTMENT. 
WESTERN COMMAND. 


TO AROHITECTS AND QUANTITY SURVEYORS. 


Required, for periods of nine months to two years, 
the services of competent QUANTITY SURVEYORS for 
duty at CHESTER and SHREWSBURY. Salary accord- 
ing to qualifications and experience. 

Applicants must have been trained as Building Quan- 
tity Surveyors, and must have had considerable experi- 
ence in measurement of work, in the adjustment of 
variations in building contracts, and in the preparation 
of quantities for buildings, roads, drainage, and water 
services. 

The appointments are non-pensionable. 

Applicants should state the place for which they offer 
their services. 

Applications, stating age, and giving full particulars 
of qualifications, oxperience, and salary required, and 
enclosing copies of testimonials, to be addressed to— 

THE CHIEF ENGINEER, 
Western Command Headquarters, 
Queen’s Park, 

Chester. 


HE WAR DEPARTMENT Require the 

services of a competent TEMPORARY CIVILIAN 
QUANTITY SURVEYOR at COICHESTER, Essex. 
Applicants must have been trained as Building Quan- 
tity Surveyors, and have had considerable experience in 








the measurements of work and adjustment of varia- 
tions in large building contracts. 

ee will be given to applicants holding the 
P.A.S8.I. 


Normal salary is from £350 to £450 per annum. 
Applications, stating age and experience, with copies 
of recent testimonials, should be made to the C.R.E., 
—— and 4th Division, Flagstaff-road, Colchester, 
Issex. 


HE WAR OFFICE. 
DIRECTORATE OF FORTIFICATIONS AND WORKS. 


A QUANTITY SURVEYOR is Required for a _tem- 
porary vacancy in the War Office. Candidates should 
have had not less than five years’ experience in a 
Quantity Surveyor’s Office. Must be of British birth 
and parentage and under the age of 60 years. Salary 
will be fixed within a maximum of £450 per annum, 
according to the qualifications of the candidates. 

The duration of the appdintment will be for at least 
12 months. 

Application should be made not later than MONDAY, 
10th JULY, on the form to be obtained from_ the 





UNDER-SECRETARY OF STATE FOR WAR (C€.4, Room 
Whitehall, S.W.1. 


108), 





THE BUILDER 


AR DEPARTMENT. 


TWO TEMPORARY AROHITECIURAL and CIVIL 
ENGINEERING ASSISTANTS required for 9-12 months 
approx. (must be good draughtsmen and levellers), for 
new construction work at Dover and Canterbury. 

Salary £210 by £12 to £320 per annum. r 

Applications, giving age and experience, accompanied 
by copies of testimonials, to be addressed to DC.R.E., 
R.E. Headquarters, Archcliffe, Dover. 


OROUGH OF BARKING. 
BOROUGH AROHITECT’S DEPARTMENT. 





Applications are invited for the appointment of a TEM- 
PORARY ARCHITECTURAL ASSISTANT, the duration of 
the appointment probably being for two years. as 

The commencing salary will be £300 per annum, rising 
by an increment of £15 at the end of the first year to 
£315, subject to satisfactory service. 

Preference will be given to candidates who are members 
of the Royal Institute of British Architects, and forms of 
application may be obtained from Mr. ©. C. Shaw, B.Arch, 
(L’pool), A.R.I.B.A., the Borough Architect, Town Hall, 
Barking, Essex, and must be received by the undersigned 
by 5 p.m. on FRIDAY, 7th JULY, 1939. 

Canvassing will disqualify. 

Ss. A. JEWERS, 
Town Clerk. 

Town Hall, 

Barking, 
20th June, 


YOUNTY 
TEMPORARY ARCHITECTURAL ASSISTANT. 
Applications are invited for the appointment of a TEM 
PORARY ARCHITECTURAL ASSISTANT for work in 
connection with Air Raid Precautions, at a salary of 

£400 per annum. - 

Applications to be made on form to be obtained from 
the Borough Surveyor, Town Hall, Rochdale, to whom 
they must be returned nct later than 9 a.m. on TUES- 
DAY, the llth JULY, 1939 


Essex. 
1939. 


BOROUGH OF ROCHDALE. 





HARRY BANS, 
Town Clerk. 
Town Hall, Rochdale. 
24th June, 1939. 
YOUNTY BOROUGH OF SWANSEA. 
gd —_— 
THIRD ASSISTANT QUANTITY SURVEYOR. 


THIRD 
Borough 








are invited for the position of 
QUANTITY SURVEYOR in the ; 
Architect’s Department. Salary #251 per annum (paid 
monthly), rising, subject to satisfactory service, by 
annual increments of £12 10s. to a maximum of £308 
per annum. P _ 

The appointment is subject to .the provision of the 
Local Government Superarnuation Act,.1937, and _ the 
successful candidate will be required to pass a medical 
examination. 

Candidates must be under 45 years of age. 

The appointment may be terminated by one month’s 
notice on either side . 
Candidates must have been trained as Quantity Sur- 
veyors and must be well experienced in preparing quan- 
tities (Standard Method of Measurement) and specifica- 
tions for large building works, estimating and adjustment 
of contract amounts. Municipal or County Council 
experience desirable. - 
Applications, stating age, training, qualifications and 
details of experience, together with copies of three recent 
testimonials, to be delivered to the undersigned not later 
than WEDNESDAY, 12th JULY, 1939. 

Canvassing will disqualify 


Applications 
ASSISTANT 





(Signed) H. I. LANG-COATH, 
Town Clerk. 
Guildhall, Swansea. 
26th June, 1939. 
OF LEICESTER. 


C | i eg 
CITY ENGINEER AND SURVEYOR’S DEPARTMENT. 


Applications are invited for the appointment of a 
JUNIOR ARCHITECTURAL ASSISTANT at a commenc- 
ing salary of £200 per annum, rising by annual incre- 
ments of £12 10s. to £250 per annum, Grade “‘ C.”’ 

The position is subject to the provisions of the Local 
Government Superannuation Act, 1937, and the success- 
ful applicant will be required to pass a medical exami- 
nation. 

Applications are to be made on the prescribed forms, 
which may be obtained from me, and be delivered at 
my office not later than TUESDAY, 11th JULY, 1939 
endorsed ‘‘ Junior Architgctural Assistant.’’ 

Canvassing will be @ disqualification. 

A. T. GOOSEMAN, M.Inst.C.E., 
City Engineer and Surveyor. 





Town Hall, 
Leicester, 
26th June, 1939. 


BoRkovGH OF CHELTENHAM. 
ASSISTANT BUILDING INSPECTOR. 


Applications are invited for the post of ASSISTANT 
BUILDING INSPECTOR at a commencing salary of 
£200 per annum, rising, subject to satisfactory service, 
pa annual increments of £12 10s. to a maximum of 
£250. 








Applicants not exceeding 30 years of age must be 
thoroughly conversant with, and have served as skilled 
tradesmen in, the building industry or have received 
other approved training. Experience of building inspec- 
tion under a local authority would be an advantage. 

The successful candidate will require to pass a medical 
examination and to contribute to the scheme under the 
Local Government Superannuation Act, : i 

Applications, in candidates’ own handwriting, stating 
age, qualifications and experience, and accompanied by 
copies of two recent testimonials, to be sent at once to 
the undersigned. 

Oanvassing in any form will be deemed a disqualifica- 
tion. 

G. GOULD MARSLAND, B.Sc., M.Inst.C.E., 
Borough and Water Engineer. 

Municipal Offices. 

Cheltenham, 
26th June, 1939. 


LONDON COUNTY COUNCIL. 


CHIEF INSTRUCTOR Required in a temporary capacity 
in Architect’s Department, to supervise and_ co-ordinate 
the training in Five Schools of parties for A.R.P. rescue, 
shoring and demolition work. Knowledge of structural 
engineering, mechanics of building, unexploded bombs 
and oxy-acetylene cutting required. Remuneration 
according to qualifications and exyerience, but not exceed- 
ing 10 Guineas a week. 

Apply to ARCHITECT, County Hall, Westminster 
Bridge, S.E.1 (stamped addressed foolscap envelope 
necessary), for form. Canvaesing disqualifies. 











June 30 1939 


(County OF THE - CITY OF 
WORCESTER. 


CITY ENGINEER’S DEPARTMENT. 


the appointment of 
GENERAL CLERK OF WORKS in the CITY ENGI- 
NEER’S DEPARTMENT. f 

The selected candidate will be required to pass a 
medical examination and serve a probationary period of 
two years in the first instance, after which there will 
be a possibility (subject to satisfactory service) of the 
appointment being made permanent. — 

The salary is £3 10s. per week, rising by two annual 
increments of £13 to £4 per week. 

Candidates should not be more than 35 years of age, 
and should have had a sound training in all the build- 
ing trades, including setting out and supervision during 
construction and making reports of progress. — 

Applications, stating age, detailed experience and 
qualifications, accompanied by copies of not more than 
two recent testimonials, and endorsed ‘‘ General Clerk 
of Works,’’ must be received by me not later than 
10 a.m. on WEDNESDAY, 12th JULY, 

c. H. DIGBY-SEYMOUR, 
Town Clerk. 





Applications are invited for 


Guildhall, 
Worcester, 
23rd June, 1939. 





MELROPOLITAN BOROUGH OF 
a STEPNE=Y. 
BOROUGH ENGINEER AND SURVEYOR’S 
DEPARTMENT. 
AIR RAID PRECAUTIONS. 
Applications are invited for the undermentioned tem- 


porary positions in the Borough Eng*neer and Surveyor’e 
Department :— 


FOUR ENGINEERING ASSISTANTS, maximum salary 
at the rate of £400 per annum. 
FOUR TECHNICAL ASSISTANTS, maximum salary at 


the rate of £350 per annum. 

Applicants must be able to make surveys, measure up 
and prepare drawings of ‘buildings, and calculate for and 
prepare drawings and estimates for the necessary 
strengthening thereof. 

Applications ,stating age, qualifications and experience, 
to be sent, with copies of testimonials, to the Borough 
"5 aed and Surveyor, Municipal Offices, Raine-street, 


Canvassing, directly or indirectly, will disqualify. 
WM. McCARTY, 
Town Clerk. 


23rd June, 1939. 





C ties a‘ OF LEEDS. 
CHIEF ARCHITECTURAL ASSISTANT. 


Applications are invited for the following appoint- 
ment :— 
CHIEF ARCHITECTURAL ASSISTANT. -Under the 


present salary scale of the Council the commencing 
salary for the post is £550 per annum, and the maxi- 
mum salary £600 per_annum. 

Applicants must be Registered Architects and experi- 
enced in the supervision of a large drawing Office. 

The post is subject to the provisions of the Local 
Government Superannuation Act, 1937, and the success- 
ful applicant will be required to pass a medical exami- 
nation. 

Applications, on forms obtainable from the undersigned, 
accompanied by copies of not more than three recent 
testimonials (not returnable) must be delivered in the 
envelope supplied therefor not later than 10 a.m. on 
SATURDAY, the 15th JULY, 39 

Canvassing in any form, either directly or indirectly, 
will be a disqualification. 

BR. A. H. LIVETT, A.B.1.B.A., 
Housing Director. 


26, Great George-street, 
Leeds, 1, 
June, 1939. 





(IPDLESBROUGH EDUCATION 
COMMITTEE, 


APPOINTMENT OF TEMPORARY ASSISTANT CLERE 
OF WORKS. 





Applications are invited for an appointment as Tem- 
porary ASSISTANT CLERK OF WORKS to assist in the 
supervision of the erection of two new Senior Schools 
and Alterations and Additions to existing School 
Premises. 
Salary £5 5s. per week. The appointment to be sub- 
ject to one month’s notice on either side. Applicants 
must have had a good general experience in all branches 
of the building trade and should preferably have had 
actual experience as Clerk of Works on building works. 
They must be fully competent to set out the works, 
give levels, keep records, make reports and measure up 
as the work proceeds. 

Applications, endorsed ‘‘ Clerk of Works,’’ stating age, 
qualifications, when at liberty, together with full par- 
ticulars of previous experience, and accompanied by 
copies of three recent testimonials, should reach the 
undersigned not later than MONDAY, 17th JULY, 1939. 

STANLEY MOFFETT, 
Director of Education. 
Education Offices, 
Middlesbrough, 
27th June, 1939. 





NORTH RIDING OF YORKSHIRE 

+‘ COUNTY COUNCIL EDUCATION COMMITTEE. 

ERECTION OF (1) NEW SENIOR OOUNCIL SCHOOL 
AT YARM-ON-TEES; (2) NEW SENIOR, AND 
JUNIOR AND INFANTS’ SCHOOLS, WHITBY. 


APPOINTMENT OF CLERKS OF WORKS. 





Applications are invited for the posts of CLERK OF 
WORKS for the above Schools. In each case the salary 
oftered is £6 10s. per week. 

Candidates must be thoroughly capable and trust- 
worthy and must have a sound practical knowledge of 
building works, 

The persons appointed will be required to reside with- 
in three miles of the schools and to be on the works 
during the same hours as the workmen. 

A form of application will be forwarded on 
receipt of a stamped addressed envelope. 

Completed applications, accompanied by copies of not 
more than three recent testimonials, must be returned 
to the undersigned so as to arrive not later than the 
10th JULY, 9 

Canvassing, 


the 


directly or indirectly, will disqualify. 
F. BARRACLOUGH, 
Secretary. 
Education Offices, 
County Hall, 
Northallerton. 
































June 30 1939 





URHAM COUNTY COUNCIL. 
CITY ENGINEER SURVEYOR AND ARCHITEOT’S 
DEPARTMENT, 





APPOINTMENT OF CLERK OF WORKS. 


Applications are invited for the appointment of CLERK 
OF WORKS to supervise the erecsion of a large new 
Gexcral Hospital at Dryburn, Durham City, 

The appointment, subject to satisfactory. service, will 
be for the durataon of the Contract. The salary will 
be at the rate of £350 per annum. 

Applicants should not be more than 50 years of age 
and have had experience in the supervision of larxe 
Building Contracts. Preference will be given to those 
with experience of Hospital Construction. 

Forms of application can be obtained from the under- 
signed and must be completed and delivered in the 
envelope provided not later than 17th JULY, 1939. 

MERRE 





County Eng'neer, Surveyor and Architect. 
County Surveyor’s Office, 
43, Old Elvet, 
Durham. 
27th June, 1939 








IMPORTANT NOTICE. 


DO NOT ENCLOSE ORIGINAL TESTI- 

MONIALS, DRAWINGS OR PHOTOS 
WHEN REPLYING TO ADVERTISE- 
MENTS. 





All advertisements are subject to the 
approval of the Proprietors. The Proprietors 
reserve the right to decline or omit at any 
time. 


APPOINTMENTS & SITUATIONS OPEN 


Siz lines or under 4s 6d., each additional 











line 6d. 
ARCHITECT'S ASSISTANT Required 
(London), experienced in commercial buildings; 


also JUNIOR ASSISTANT. — Write, giving full particu- 
lars, salary required, experience, and when disengaged.— 
Box 121, Office of ‘‘ The Builder.’’ 

24 to 50, 


SSISTANT Required, age 
capable of preparing working drawings and details, 
—Apply, stating age, experience and salary required, to 

LEED, 21, Beaumont-street, Oxford. 
Re- 


RCHITECTURAL ASSISTANT 
- quired in busy West End Office. Factory and hous- 
ing work, Salary £4 per week.—Write, stating age, 
experience.—Box 502, Office of ‘‘ The Builder.’’ 


UNIOR ARCHITECTURAL  ASSIS- 
TANT Wanted, age about 22-24, for large Industrial 
Company. Surveys, levelling, working and detail draw- 
ings. State salary required and when free.—Box 499, 


Office of ‘‘ The Builder.’’ 
RCHITECTURAL ASSISTANT  Re- 
to candidates with 


B quired, preference being given 
training in Architectural Draughtsmanship. 

Applicants please state age, experience, and salary 
required, to BIRMINGHAM CO-OPERATIVE SOCIETY, 
Ltd., Building Dept., Woodcock-street, Birmingham. 
Envelopes to be marked in left-hand corner, ‘‘ Archi- 
tectural Assistant.” 


WANTED. — DRAUGHTSMEN for Pro- 
cast Concrete Works. Used to jin. scale plane. 
Taking off quantities and clerical work. State salary.— 
Box 468, Office of ‘‘ The Builder.’’ 


EASURING SURVEYOR Required by a 
P large Public Works Firm in South Wales. Must 
be experienced in all branches o1 building measurement. 
Permanency with advancement to suitable applicant.— 

ly, stating experience, salary, reference, etc., Box 
467, Office of ‘‘ The Builder.’’ 


LONDON Building and Public Works Con- 
tractors Require the Services of a MEASURING 
SURVEYOR, age between 26 and 30 years. The position 
is permanent and progressive. Applicant must have good 
knowledge of site measm@ing and taking off from draw- 
ings.—Reply to Box 470, Office of ‘‘ The Builder,’’ stating 
in confidence where presently emrloyed, age, and salary 


expected 
QURVEYOR - ESTIMATOR. Excellent 
chance for progressive young Man with initiative, 
who is keen and willing to relieve Principal (in old- 
established Firm) in estimating, quantity surveying, 
measuring work in progress and final accounts.—Apply, 
stating qualifications, copies of recent references, age, 
remuneration required, photograph if possible, stamped 
addressed envelope, J. YOUNGS & SON, Ltd., 24, City- 
road, Norwich. 
SUR- 


BUILDER'S ESTIMATOR = and 
VEYOR Required. Must be experienced in preparing 
estimates and settling final accounts for large contracts, 
quarter. of a million and over. The position is at the 
Company’s Head Office and permanent to a suitable appli- 
cant. Age should not exceed 45.—Apply in writing, 
giving full particulars of experience, names of present 
and recent employers, and salary required, to Box 475, 
Office of ‘‘ The Builder.”’ 
BUILDING CONTRACTORS Require 
competent young SURVEYOR for measuring up, 
settling accounts, etc.—State age, experience, and salary 
required, to Box 461, Office of ‘‘ The Builder.” 
UILDING Contractors Require SUR- 


VEYORS to prepare final accounts on large building 


contract in South Wales.—Particulars and salary, Box 
491, Strand House, London, W.C.2. 
UILDER’S ESTIMATOR and _ SUR- 


VEYOR Wanted by old-established Firm, Coastal 
Town. Must be practical, capable of taking off quanti- 
ties, pricing, superintending, and final accounts. Age 
45-50. Permanent position to suitable man. — Write, 
stating age, experience, and salary required, Box 481, 
Office of ‘‘ The Builder.”” 


URVEYOR and ESTIMATOR Required 
for London. Thorouhly reliable and experienced in 
quantities and pricing.—Write, stating age, training, 
qualifications, experience, and salary required, to. Box 


485, Office of ‘‘ The Builder.” 
UILDER’S MEASURING SURVEYOR 


Wanted for large Government Contract near Reading. 
—Write, stating age, experience, and salary required, to 
HENRY BOOT & SONS, Ltd., 10, The Boltons, 8.W.10. 


THE BUILDER 








FOUNDED 


Requiring 





CARPENTERS HALL 
THROGMORTON AVE,, E.C.2 





ARCHITECTS 
SURVEYORS 
AND ENGINEERS 


CLERKS OF WORKS 


Areinvitedtoapplyto 
THE SECRETARY 


Applications for membership 
are welcomed from qualified 
Clerks of Works. 


W. J. ALLISON 
17 DAYSBROOK ROAD 
S.W.2 


Phone TULSE HILL 436! 








UILDER’S MEASURING SURVEYOR 

Required for contract work. Progressive position. 
Must be thoroughly experienced in dealing with all 
trades and measuring on site.— Age, experience and 
salary to Box 497, Office of ‘‘ The Builder.’’ 


LUMBING SURVEYOR, experienced 
measuring, abstracting, billing, Required for West 
End Offices of large London Firm. Only experienced men 
need apply. State age, experience, salary required.—Box 
Offics ot ‘‘ The Builder.” 


UNIOR SURVEYOR Required immedi- 

ately, good at figures and experienced in squaring 
and abstracting. Would be required in first instance to 
assist Surveyors on Government Contract, Aldershot dis- 
trict.—Apply by letter, stating age, experience, and 
salary required, to KIRK & KIRK, Ltd., Atlas Works, 
Putney, S.W.15. 


ANTED.—SENIOR ASSISTANT or 

QUANTITY SURVEYOR for quantity side of busy 
provincial Architect’s and Surveyor’s Office. Must be 
capable of taking off and billing to standard method and 
preparing final accounts. P.A:S.I. preferred. A good job 
is offered to the right man.—Apply, with full particulars 
and references, to Box 472, Office of ‘‘ The Builder.”’ 


SSISTANT Required (22-25). Experi- 
y ® enced measurements, quantities, general office 
routine, wages, etc. Good typing and some experience 


with painting contracts an advantage.—State wages, ex- 
perience, etc., to SERVICE MANAGER, Box 482, Office 
of ‘‘ The Builder.’ 


SURVEYOR, South Coast, seeks ASSIST- 
ANT with experience in supervision of building 
works. Must be capable of survey of site, setting out 
and supervising building works in progress, measurement 
of variations and settlement of builders’ accounts.— 
Write, giving age. full particulars of experience, and 
salary required, to Box 487, Office of ‘‘ The Builder.”’ 
YURVEYOR’S ASSISTANT and WORKER- 
UP Wented by London Contractor for important 
Government Contract in South Lancashire.—Write, stating 
age, full particulars of experience, and salary required, 
Box 117, Office of ‘‘ The Builder.” 


V ANTED.—Young MAN or LADY with 

some experience of estimating, quantities and 
measurements in engineering and building work.—Write, 
stating age, experience. and salary required, to Box 463, 
Office of ‘‘ The Builder.’’ 


UANTITY SURVEYORS. — TAKER- 

OFF and WORKER-UP Required. Must be _ tho- 
roughly competent. Permanencies. Age, qualifications, 
when disengaged, and salary required, to HAUGHTON, 
SON & HOOKWAY, 34-35, Bedford-street, Plymouth. 


\ ORKER-UP Required in London Quan- 

tity Surveyor’s office, with opportunities for ad- 
vancement. Only those with first-class experience will 
be considered.—State age, experience, and salary required, 
to Box 114, Office of ‘‘ The Builder.”’ 


OMPETENT WORKER-UP Required 

for London Quantity Surveyor’s Office. Must be ex- 
perienced in large works.—Write, stating age, qualifica- 
oo and salary required, to Box 520, Office of ‘‘ The 
uilder.’’ 


MEASURING CLERK and COST CLERK 
Required by Firm of Plawtering Contractors with 
Offices in London.—Apply, stating age, salary and ex- 
perience, to Box 479, Office of ‘‘ The Builder.”’ 


UILDER’S ESTIMATOR Required for 

London office. Fully competent to carry out whole 
of estimator’s duties.— All particulars to Box 465, 
Office of ‘‘ The Builder.’’ 


UILDER’S ESTIMATING CLERK (for 


Slough area), competent to prepare and price bills 
of quantities and measure up and prepare variation bills. 
Salary £6 per week. — Applications, stating age and 
qualifications, accompanied by copies of not more than 
three testimonials, to Box 460, Office of ‘‘ The Builder.’’ 


‘XPERIENCED ESTIMATING CLERK 
Required by old-established Firm of Builders, 
Bristol.—_Apply, giving full particulars, Box 478, Office 


of ‘‘ The Builder.’”’ 


XPERIENCED ESTIMATOR Required, 
age 30-40. Permanent progressive post. — Apply, 
giving qualifications and salary, etc., to Box 518, Office 

of ‘‘ The Builder.’ 
by a 


'LERK OF WORKS Required 
Metropolitan Borough Council in connection” with 
the erection of a Municipal Building to cost approxi- 
mately £40,000. Wazes up to £8 8s. per week.—Reply, 
stating age, experience, etc., together with copies of 
three testimonials, not later than 12 noon, 10th JULY, 
1939, to Box No. 598, c/o WHITES, Ltd., 72, Fleet- 
street, E.C.4. . 


REQUIRED.—A MANAGER, for old-estab- 


lished Decorators’ Business in West London. Owner 


retiring. Must have similar experience. Age 35-40.— 
Box 104, Office of ‘‘ The Builder.’’ 
UILDER’S MANAGER Required in 


branch office in West Midland town. Must be used 
to first-class work only, have knowledge of estimating 
and surveying in connection with variations, have tho- 
rough knowledge of all trades, be good organiser, and 
able to drive car to supervise jobs at a distance as may 
be required. Only men of ability need apply.—Send par- 
ticulars of age, experience, salary required, and copies 
ot testimonials, to Box 517, Office of “‘ The Builder.’’ 
BUILDER'S GENERAL FOREMAN Re. 
quired for job, Millwall. Must be thoroughly com- 
petent, including experience im reinforced concrete. State 
age and wage.—Apply, Box 516, Office of ‘‘ The Builder.” 
REMAN Required for Warehouse Ex- 
: tension.—Write, giving full particulars, to SOUTH- 
EASTERN CONTRACTORS, 91, Rosendale-road, W. Dul- 


wich, S.E.21. 








FOREMAN Required for Joinery Dept. 
of Country Builders and Contractors. Must be first- 
class organiser and able to turn out work at low costs. 
Knowledge of modern machinery essential.—Reply, stat- 
Ing age, experience, wages required, and references, to 
Box 101, Office of ‘“‘ The Builder.” 

TAT + rT : > 
GEN ERAL FOREMAN Required dor 

large War Office Contract in Midlands. Must be 
fully competent and understand W.O. schedule; able to 
carry job through.—Full particulars, Box 102, Office of 
“The Builder.’’ 


yAT DY yl ry 
ENERAL FOREMAN é(first-class) Re- 
quired for large municipa) contract in N. London 
—Applications must be in writing only, stating age, 
salary required, and three recent references, to THE 
_ BUILDING ©O., Ltd., Forty-lane, Wembley 
ark, 


ALES MANAGER Required by Manufac- 

_. turers Of Bituminous and Chemical products for the 
Building Trade. Must have proof of connections amongst 
architects, builders, contractors, etc. Good salary and 
bonus.—Apply, Box 503, Office of ‘‘ Tho Builder.’’ 


LD-ESTABLISHED Cast-Stone Manufac- 

turers Require REPRESENTATION in Guildford, 
Tunbridge Wells, Winchester, Salisbury, Reading, Oxford, 
Aylesbury, Bedford, Cambridge. Agent must have first- 
class connection with Architects.—Apply, Box 471, Office 
of ‘‘ The Builder.” 


IRST-CLASS SALESMAN and CONTACT 

MAN Required, with good connections, for Joinery 
Manufacturing Concern, West London. Strict confidence 
will be observed.—Reply, giving brief but full particulars, 
to Box 484, Office of ‘‘ The Builder.”’ 


AGENT —— for large 


Government 


serkshire. Only first-class man with 
successful experience on similar contracts need apply.— 
Reply, giving full details and salary required, to Box 


492, Office of ‘‘ The Builder.’’ 
BUILDER'S CLERK Required in Country 
Office 26 riles Wes of London. Keep full set of 


books, prime cost, assist with est.m4ting and drawing.— 
i to Box 473, 


State age, experience, and salary required, 

Office of ‘‘ The Builder.”’ 

PRUILDER’S CLERK, East Kent. Com- 
petent with wages, time-sheets, general routine.— 


Apply, with copies of references, and giving age, experi- 
ence, salary required, to Box 477, Office of ‘‘ The 
Builder.’’ 
V ANTED.—Smart CLERK (Male) for 

the Wood Flooring trade. Must be fully experi- 
enced in general office routine, invoicing, wages, etc.; 
also good knowledge shorthand and typing.—Apply, stat- 
ing age, experience, and salary required, Box 500, Office 
of ‘* The Builder.”’ 

COMPETENT SHORTHAND 

TYPIST (youth or young lady) Required for Cen- 
tractor’s Office in §.E. district. Must be quick and 
accurate at figures.—Apply, stating age, experience, and 
salary required, to Box 519, Office of ‘‘ The Builder.” 


ry + ‘TT ma 

OLLAND & HANNEN and CUBITTS, 

Ltd., Require TWO ACCOUNTS CLERKS (tem- 

porary), used to making up builders’ jobbing acoounts.— 

Reply, stating age, experience, and salary required, to 
1, Queen Anne’s-gate, 8.W.1. 

rt my + 

UNIOR SHORTHAND TYPIST 

(Female) Required in Quantity Surveyors Office. 

Must be careful and accurate.—Reply, stating age, salary 

required, and other particulars, to Box 474, Office of 


“The Builder.” 

J UNIOR COSTS CLERK Required for 
London. Thorouhly acquainted with current prices. 

—Write. stating age, training, qualifications, experience, 


and salary required, to Box 486. Office of ‘‘ The Builder.’’ 
IMEKEEPER Required for Government 


Contract m Berkshire.—Apply, giving full details and 
salary required, to Box 493, Office of ‘‘ The Builder. 


SSISTANT Required for South Midland 
4% Builder’s Office, able to take_off quantities, measure 
up, and general office routine. Must be willing.—State 
age, experience, and salary required, to Box 458, Office 
of ‘‘ The Builder.” 
" . = 
UILDER’S ASSISTANT required, ex- 
perienced in taking off quantities and ordering 
materials. Must be expeditious and thoroughly reliable. 
—Applications, stating age, complete experience, and 
salary required, should be sent to MANAGER, WELWYN 
BUILDERS, Ltd., Welwyn Garden City, Herts. 


ra) TAT 
UILDER and DECORATOR’S JUNIOR 
ASSISTANT Required tc assist with plans and 
general supervision.—Write particulars to Box 905, at 
HORNGASTLE’S, 103, Ciiexpside, E.0.2 


IMBER CHECKERS Required for Militia 


—Apply in 


Camp Contracts. Experienced men _only. 
writing to SIR LINDSAY PARKINSON & ©O., 171, 
Shaftesbury-avenue, W.C.2, 
Permanent 


MARERS of Cast Stone Required. 
job for sight men.—Apply, CAMBRIDGE 
ARTIFICIAL STONE CO., Ltd., Mill-coad, Cam- 


bridge. 
WARNING. 


DO NOT ENCLOSE ORIGINAL TESTI- 
MONIALS, DRAWINGS OR PHOTOS 
WHEN REPLYING TO ADVERTISE- 
MENTS. 
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ESTD. 1883] HOLborn 3011 


THE LONDON 
DRAWING & TRACING 
OFFICE LTD. 


98, Gray’s Inn Road, Holborn, W.C. 
(Adjoining Holborn Hall). 


WORKING DRAWINGS, 
TRACINGS, PERSPECTIVES, 


_ PHOTO-COPIES. 
Black line, Brown line and Blue Prints. 
MODELS. 
Architectural and Engineering, &c. 














SERVICES OFFERED. 


Four, lines or under 2s. 6d. 
for single-handed labour only. 


‘IMPORTANT. 
"phone number, own office, or ‘‘and 
ie — or assistance, are referred to, 
or if advertiser is not working entirely single- 
handed the price is 
under 4s 6d., each additional 
line 6d 
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All advertisements are subject to the 
approval of the Proprietors. The Proprietors 
reserve the right to decline or omit at any 
time. 





ROVIDENT INSTITUTION OF 
BUILDERS’ FOREMEN AND 
OLERKS OF WORKS, 


66, PORTLAND-PLACE, LONDON, W.1. 
ARCHITECTS and BUILDERS requiring efficient CLERKS 
OF WORKS or FOREMEN are requested to apply to— 


MR. L. SMART, 
11, Chase Oross-road, Romford, Essex. 
*Phone: Romford 3841. 


This Institution (established 1842) provides Pensions 
for their old Members, their Widows and Orphans, and 
invites all eligible men who have not attained the age 
of 50 years to join as Ordinary Members, and over this 
age as Associate Members, and so assist to maintain the 
atatue and promote the interests of Builders’ Foremen 
and Clerks of Works. 


HE LONDON ASSOCIATION OF 
BUILDERS’ FOREMEN AND 
CLERKS OF WORKS, 
ST. BRIDE’S INSTITUTE, BRIDB-LANE, E.C.4. 


EXPERIENCED FOREMEN AND OLERKS OF WORKS 
can be obtained by applying to the Secretary, 


MR. J. STEANE, 
42, Thorold-road, Ilford, Essex, ’Phone: Ilford 0794. 


This Association (many of whose Members are ex- 
Service Men) provides against Unemployment and Death 
of its Members and Pensions for its Aged Members or 
their Widows, and invites eligible men to join and help 
to maintain the status and promote the interests of 
Building Trade Foremen and Clerks of Works 


ARCHITECTS’ & SURVEYORS’ 
ASSISTANTS 
Employers seeking to engage reliable 
ASSISTANTS are advised to send 

particulars of vacancies to the 

Secretary, A.A.S.T.A. (Employment Register), 

113, High Holborn, London, W.C.1, or telephone 
Holborn 7710. 




















RCHITECT undertakes preparation of 

plans, etc., with all assistance, at moderate charges, 
Factories, flats, shops, estate developments, distinctive 
house designs; conversions and alterations; fully conver- 
sant with L.B.A., T.P. and R.R.D. regulations, and ex- 
perienced in A.R.P. construction.—Write, the FOUNTAIN 
STUDDO, 29, Ludgate Hill, E.0.4. Telephone: City 5813. 


SSISTANT (whole or part time). Ex- 
ceptional experience in all branches of the profes- 
sion. Specialist in constructions, specifications, surveys, 
including dumpy, dilapidations, London Building Acts, 
etc.—Box 623, Office of ‘‘ The Builder.’’ 


OUTH (183) desires position as JUNIOR 
ASSISTANT 2) PUPIL in Firm of Surveyors (and 
Architects or Year’s full-time 
course at College Estate Management, passed Part I 
0.S.I., preparing for Part II (Building) : some experience 
in drau ghtsmanship, surveying and levelling. Very good 
Seulimnoniala.—Box 507, Office of ‘‘ The Builder.” 


Builders) in London, 











PES PeaT eves 
ERIC SMITH, F.R.S.A., Academy Exhibitor, 


8, BRYANSTON STREET, PORTMAN SQ.. W.1. WEL. 7669. 
Sketches, l and 2 guineas. Perspectives from 3 guineas. 


Quotations and Photographs on request. 


RCHITECTURAL DRAUGHTSMAN 
a and DESIGNER seeks responsible position, Quick. 
acourate worker. Surveys, working drawings (any scale); 
wide knowledge of design and construction, both interior 
and exterior. Experienced in modernisation of properties, 
quick schemes and perspectives. 20 years’ extensive and 

varied experience.—Bor 123, Office of ‘‘ The Builder.’’ 


QUANTITY SURVEYOR, experienced all 
descriptions of buildings, open to undertake prepara- 
tion of quantities on moderate ta.ms.—Box 454, Office of 
“The Builder.’ 



















THE BUILDER 


June 30 1939 























THE ARCHITECTURAL DRAWING OFFICE 
67-69 CHANCERY LANE, LONDON, W.C.2 
HOLBORN 4904 PERSPECTIVES 
MODELS ASSISTANCE RENDERED TO ARCHITECTS BY 
IN ALL BRANCHES OF THE PROFESSION F. VAN BAARS 
PERSPECTIVES by R.A. EXHIBITOR. CCOUNTANT. Writes up books, 


Any suitable medium. Moderate charges. 
WILLIAM WARMAN, 
7, Priory-avenue, Petts Wood, Ken 
*Phone: Whitehall 6944, or Geoaston “gos. 
Inquiries invi 
LONDON APPOINTMENTS WITHIN THE HOUR. 


URVEYOR and BUILDERS’ ESTI- 

MATOR. Taking-off, pricing quantities and spot 
items measuring. London experience. — Box 505, Office 
oi ‘‘The Builder.” 


N ANAGER-SURVEYOR, experienced in 
control of large contracts, S.M.M., W.D. and civil 
London or Provinces.—Box 





a, desires position, 
496, Office of ‘‘ The Builder.’ 


BY ILDER’S SURVEYOR, requires engage- 
ment. Sound knowledge of S.M.M., costing, measure- 
ment of works in progress, building routine and prices.— 
Box 105, Office of ‘‘ The Builder.’’ 


URVEYOR (age 29), London trained and 

experienced, seeks change. Taking off, working up 
and measuring, and prenaration of final “accounts for 
large public works, factories, aerodromes, etc. Salary 
£400.—Box 509, Office of ‘‘ The Builder.” 


ANAGING SURVEYOR seeks change 
Expert estimator. Whole control. Contracts up to 
£500, 000. Only post offering exceptional opportunity 
considered. Particulars at interview only High salary 
aud commission.—Box 118, Office of ‘‘ The Builder.” 


URVEYOR desires change and advance- 

ment. Six years Chief Estimator with present firm. 
Used to taking off final accounts, eto. Salary required, 
£600.—Apply, Box 124, Office of ‘The Builder.” 


UNIOR SURVEYOR (24), experienced, 
e setting out, levelling, outside work, measuring, 
quantities, some estimating.—Box 506, Office of ‘‘ The 
Builder.’’ 
UILDER’S ASSISTANT SURVEYOR 
(26), expd. measuring sub-contractors, and preparing 
final accounts, requires permanent position with large 
building contractors. Salary £250.—Box 511, Office of 
“The Builder.’”’ 


BUILDERS’ ESTIMATES 


Rush work a speciality. Taking off, pricing quantities, 
dilapidations. 


MEASURING IN ALL TRADES. 
H. F. GASH, 218, Gunnersbury-avenue, 
Acton, W.3. Acorn 3198. 
NGINEER, 20 yrs.’ experience, specialist 


in Hollow Tile and Solid Concrete Floors, con- 
trol D.O., quants., estimating. desires similar position 
with progressive company, or would undertake preparation 
schemes for floors for Architects, Contractors.—Box 456, 
Office of ‘‘ The Builder.’’ 


‘SSTIMATES prepared. Quantities taken 

‘4 off and priced. Works measured up. Variations and 
final accounts prepared by Building Contractor’s success- 
ful and reliable Estimator and Surveyor of 35 years’ 
experience. Exceptional references. Terms very moderate. 
—F. TCLIFFE, 2, Laburnham-road, Maidenhead. 
Tel.: 693. 


STIMATOR and MANAGER desires 

change. Many years’ experience. Reliable. Job- 
bing, alterations, decorations, new work. N. or E. Ldn. 
preferred.—Box 510, Office of ‘‘ The Builder.’’ 


UILDERS’ MANAGER, 20 years’ prac- 


tical experience, including surveying, in all branches. 


UPHOLSTERY BLINDS 
CARPETS 


CURTAINS 
J. SIDNEY MASON 


« 47, Fairfax Rd., N.W.6. MAlIda Vale 5523. 
Builders’ Work a Speciality. 


UILDER’S ASSISTANT. Croydon and dis- 

trict. Good connection. Jobbing and alterations, 
estimating and supervision; 35 years’ experience. Dis- 
engaged 10th July.—Box 480. Office of ‘‘ The Builder.” 














UILDER’S ASSISTANT. Drawing, 

setting out, supervision all trades, sub-contractors’ 
measurements, timekeeping, etc.—G. 85, Brixton 
Hill, 8.W.2. 

LERK OF WORKS or BUILDER’S 

FORBMAN, 25 years’ experience, requires job. 
Yown or country. Any type of contract. Architects’ 


and builders’ refs.—H. TAYLOR, 193a, New King’s-road, 
Parsons Green, S.W.6. 


UPERVISOR or BULLDER’S MAN- 
AGER, C. J., 18 yeare’ experience all 
classes building ahem seeks engagement 
with good firm, preferably West Country. Age 32, 
Good references. Own car. —Box 457, Office of 
“*The Builder.’ 


‘ ; 
UILDER’S MANAGER, shortly disen- 
gaged, requires similar post. Large experience town 
and country, contract, alterations, and large estates; 15 
years with present firm.—Bcx 469, Offi. of ‘‘ The 
Builder.”’ 


UILDER’S MANAGER, 17 years ex- 


perience in all trades, car owner, requires post as 
MANAGER or ASSISTANT.—Box 107, Office of ‘‘ The 


Builder.’’ 
UILDER’S MANAGER or _ ASSIS- 
TANT. JDstimating, quantities, final accounts, buy- 
ing, general routine. Long references.—Box 122, Office 


of ‘‘ The Builder.”’ 


r ’ 

FFICE MANAGER (37), over 20 yrs. 

experience, full control, p.c., accounts, wages, buy- 

ing, etc., also estimating, desires similar post.—Box 513, 
Office of ‘‘ The Builder.” 








SUPERVISOR or TRAVELLING FOREMAN. 














inaugurates costing and financial systems, 
prepares periodical accounts and attends to all 
income-tax matters.—9, Manville-road, Upper 
Tooting, S.W.17. 


UILDER’S MANAGING ASSISTANT, 

experienced good-class jobbing, alterations, conver- 
sions, decorations, estimating, supervision, and general 
office routine.—Box 514, Office of ‘‘ The Builder.” 


OUNG MAN (married), »wn car, trade 

C. and J., desires ‘progressive position as OUTSIDE 
Used to 
controlling labour and working on own initiative. Keen 
and conscientious. Well up in all branches of the build- 
ing trade.—Box 512, Office of ‘‘ The Builder.’’ 


YOUNG CRAFTSMAN (L.1.0.B.) wants 
job as JUNIOR BUILDER’S ASSISTANT, or 
similar position. Good all-round knowledge. a 
in plasterwork. Suit small or Jobbing Builders. 
N.W. districts preferred. Moderate salary. Available 4 
once.—Box 113, Office of ‘‘ The Builder.”’ 
Age 54. 


OCCOUNTANT - SECRETARY. 
ys Able to take full charge of general office; experi- 
enced costing, wages, complete set of books, all secre- 
tarial duties; knowledge buying.—Box 108, Office of 
‘“*The Builder.”’ 


UILDER’S ASSISTANT (London), age 

23, requires change. Drawings prepared, rough 
details, assist measuring, buying and accounts. Cashier 
and wages. General office routine. Salary £4.—Apply, 
Box 115, Office of ‘‘ The Builder.’’ 


COCOUNTANT-SECRETARY, 18 years 

experience, office control, thorough knowledge ac- 
countancy and secretarial duties, costing, wages, etc.— 
Box 109, Office of ‘‘ The Builder.”’ 


UILDER’S ASSISTANT (27) requires im- 

mediate changs Jobbing and smail contracts. Good 
knowledge all =. Estimating, office routine. Assist 
supervision Mod. salzry. South London preferred.— 
Box 120, Office of ‘The Builder.” 











OMPANY SECRETARY and AC- 
COUNTANT. Age 34. Experienced routine 
Builder’s office. Secretarial duties, complete eet 


of books, costing, buying, estate development, 
seenee, mortgages, etc.—Box 110, Office of ‘‘ The 
uilder.’’ 








ADR he 
UILDER’S ASSISTANT (35) seeks 


change. General estimating, costing, accounts, book- 
keeping; all duties jobbing builder’s office. Shorthand- 
typist.—L., 73, Woodside-gardens, N.17. 


OMPETENT LADY SECRETARY, seven 

years’ experience arcaitectural profession, seeks post 

with London Quantity Surveyors or Architects.—Box 494, 
Office of ‘‘ The Builder.’ 


'LERK and CASHIER (38), 22 yrs.’ ex., 
wages, p.c., accounts, all books and usual routine; 
some est.; excellent correspondent; competent office 
manager; present firm 14 years. Position desired where 
ability, integrity and loyal service will receive appre- 
ciation.—Box 106, Office of ‘‘ The Builder.”’ 


OOK-KEEPER or PRIME COST 
CLERK seeks engagement. Temporary or perma- 
nent. Good references. Thoroughly reliable. Moderate 


salary. — H. West Norwood, 


S.E.27. 
MAN (50, M.), lifelong clerical exp. B. 


and ©€., public works con., decorators, as General 


SMITH, 29, Dunbar-street, 


Builder’s Clerk, P.c. Clerk, Book-kpr.-Acct.-Cashier 
(Shorthand-typist), expert figures, mensuration, capable 
managing office Builders and Contractors, with good 


jobbing connection. S.E. London or near.—Box 119, 
Office of ‘‘ The Builder.’’ 


OUNG LADY CLERK seeks post. 12 

years’ experience builder’s and contractor’s office. 
Allocating time-sheets, book-keeping, bills of quantities, 
typing accounts, etc.—E. M. - St. Stephen’s-crescent, 
Warwick-road, Thornton Heath, Surrey. 


\ENERAL FOREMAN, C. and J., seeks 
position: Well up in plans, details and reinforced 
concrete construction. organiser. — W. ATKINS, 


Good 
Glenshirra, Kingfield-road, Woking, Surrey. 


Ge FOREMAN, or Clerk of 
Works, 25 years’ experience, chiefly London. 
Any size contract, experienced in cinemas; age 55. 
Trade: Carpenter and Joiner. Good references.— 
-< J. SMITH, “ Saida,’? Oaklands Rise, Welwyn, 
erts. 
















WORKING FOREMAN 
New or alterations, dangerous 
A.R.P. Master of labour. Keen 
Now free.— 


ENERAL or 
desires position. 
structures, public works, 


on results. Age 48. CG. and J. by trade. 
Box 488, Office of ‘‘ The Builder.’”’ 


GENERAL FOREMAN (disengaged). Ex. 
perienced new, alterations and housing. Trade 

and J. Refs. if required.—R. J: H., 14, Sees. 
Whitton, Twickenham, Middlesex, 


ENERAL FOREMAN seeks re-engage- 
P ment. S.E. Coast. Varied experience. Just com- 
pleting extensive alteration contract at Dover oe 
Works. Highest references. Bricklayer by trade.—E. J. 
GAUNTLETT, 2, St. Radigund’s-road, Dover. 


LENERAL FOREMAN seeks re-engage- 

ment. ©. and J. by trade. New or alterations. Ex- 
perienced and good manager. Age 53.—W. WARREN, 
24, St. Andrew’s-road, East Acton, W.3. 


ORKING or GENERAL FOREMAN. 


Carpenter. Life experience. Estate, new or altera- 
ee. T. N., 267, Ambhurst-road, Stoke Newington, 


ENERAL FOREMAN ition. 
inforced 
Good following. Keen 


Good refs.—C. B., 33, Yew Tree-walk, 


requires 


Fully experienced. New or alterations. 
concrete construction. ©. and J 
and competitive. 

| Hounslow. 
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MANAGER ©. and J. Used full control general | 
work and estate development. Practical experience all 
trades. , Good organiser.—Box 489, Office of ‘‘ The 
Builder.’ 


(JENERAL FOREMAN (first-class) seeks 


BFFicENt GENERAL —FOREMAN- 


re-engagement. Age 41 Just completing £40,000 
L.c.c. contract. Trade: Bricklayer. Good organiser and 
disc iplinarian, Own car.—Write, A. B., 27, Brandram- 
road, London, S.E.13. 

ENERAL FOREMAN requires situation. 

Age 41; ©. and J.; 20 yrs.’ exp. all classes of 
buildiz ge public works, and reinforced concrete, vibrated 
work. Keen; good following. —WILLIAMS, 32, Brookville- 
road, S.W.6. 

ENERAL FOREMAN, C. and J. (48) 

(disengaged); 20 years’ experience. Large or small 
contracts. New or alterations. London or Home Counties. 
-COOPER, Nevendon-road, Wickford, Essex. 

ENERAL FOREMAN, thoroughly reli- 

able. Highest of testimonials. Schools, libraries, 
clinic, cinemas, and _ structural alterations. °C. and J. 
by trade.—H., 38, Glenalla-road, Eastcote-road, Ruislip, 
Middlesex. 

ENERAL FOREMAN (36), food record, 

seeks sit.—B. G., 368, Long-lane, N.2 
GEN. FOREMAN 

Young and energetic 
and look after the extras. 
Edgware, Middlesex. 





seeks re- engagement 
knows how to push a job 
Refs.—L. S., 2, Wyre-grove, 





GEN... FOREMAN seeks job. 20 
years’ exp. C. and J. Keen and competent. 
152, Whitehorse-road, 


Best refs. Anywhere.—H., 


Croydon. 


ENERAL FOREMAN seeks engagement 
Trade: C. and J. Age 35 years. Active and ab- 
stainer. Experienced in new and extensive alterations 
in London and Provinces.—F. K., 32, Oakleigh-avenue, 


Surbiton. 
ENERAL or WORKING GENERAL 
FOREMAN, BRICKLAYER. Over 35 years’ practi- 
cal experience; conversant all trades; energetic and reli- 


able. Refs.—E. C., 216, Kirklea-street, Welling, Kent. 
ENERAL FOREMAN disengaged. 19 


years’ experience. New or alteration and p.-h. con- 
tracts. Trade: C. and J. First-class references. Good 
organiser.—J. A., 5, Knighton Park-road, S.E.26 


ORKING GENERAL FOREMAN. C. 

and J. Age 36. Keen man. Total abstainer. 
New or alterations. R.C. and A.R.P. work.—J. W. 
ROE, 27, Edrick-road, Edgware, Middlesex. 


ENERAL FOREMAN requires position. 

Age 48. Take entire charge any contract. OC. 
and J. Conscientious worker. Excellent refs. Any dis- 
=. Own car.—G., 21, Leatherhead-road, Chessington, 
Surrey. 


LENERAL FOREMAN, BRICKLAYER, 
seeks engagement. Experienced all classes and 
A.R.P. Mod. salary.—BUCKLE, 82, Sussex-road, 8.W.9. 


ENERAL FOREMAN seeks engagement. 

Varied experience inc. A.R.P.; thorough know- 
ledge of all trades. C. and J. Highest references.— 
“* FOREMAN,’’ 297a, Broadway, Bexley Heath. 


ENERAL FOREMAN seeks 0 re Reeders 


Organiser and practical. C. oderate 
salary. References.—_11, Rathfern- seed: 8.E 


GEN. FOREMAN, age 50. Life ae 
all trades. Good refs. Tot. abs.—W. LAWRENCE, 
28, Penzance-street, Hollan1 Park, W.11. 


LENERAL FOREMAN seeks job. New 

building or heavy alterations, any size or class of 
work. Town or country. Trade: Carpenter. First-class 
refs. Age 35.—S., 99, Coventry-road, Ilford, Essex. 


ENERAL FOREMAN seeks re-engage- 
’ ment. Thoroughly practical; reliable. Good organ- 
iser. ©. and J. Age 56. 25 years’ experience. First- 
class refs. Town or country.—‘‘ FOREMAN,” 7, St. 
Stephen’s-crescent, Thornton Heath, Surrey. 


ENERAL FOREMAN, or similar capa- 


city. Job wanted by retired Builder, age 58. 
Reasonable salary.—G., 11, Firbank-road, London, 8.E.15. 


ENERAL FOREMAN seeks engagement. 
Exceptional experience, reinforced concrete, aero- 
dromes, flats, schools and offices. Trade: Bricklayer. 
Anywhere, —J, LAWRENCE, 27, Leslie-grove, E. Croydon. 


IENERAL FOREMAN seeks situation. 

Fuily qualified. Wide experienze in all classes of 
building. Keen organiser. First-class references. Ab- 
stainer —A. A. DINES, 18, Teignmouth-gardens, Perivale, 
Greenford, Middlesex. ’*Phone: PER. 3710. 
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ENERAL FOREMAN, having had a@ large 
and varied experience in all’ trades; used to competi- 
tive prices; good organiser. Trade: Bricklayer. Age 49 
—W. J. O., 16, Challis-road, Ealing-road, Brentford, Mdx. 


UILDER’S GENERAL FOREMAN 
seeks engagement. 40 years age. ©. and J. Use 
dumpy, —"s car; all-round experience. Ex. refs. 

—Box Office of ‘‘ The Builder.’ 
Brick- 


EN ERAT FOREMAN (trade - 

layer) seeks re-engagement, with 35 years’ thorough 
knowledge of all branches of the trade. Practical in 
details; used to large oontracts or alterations. Good 
organiser of labour. Keen, energetic and reliable. Live 
wire. First-class references.— A. F. G., 21, Haslam- 
avenue, Sutton, Surrey. 


OREMAN PAINTER (age 3 used to 

quick-moving contract work a * description, 
including municipal and private houses, flats, schools, 
hospitals, offices, banks, and factory work, new or main- 
tenance, spray or brushwork, at present engaged by lead- 
ing London Builders, seeks change where speed and effi- 
ciency can be usoxd to an advantage. London or else- 
where. Long or short job considered, with or without 
bonus.—SOMERVILLE, 3, Belle Vue-road, Southend-on-Sea. 





HIRE YOUR SCAFFOLDING 
FROM 


CAYLESS BROS. (sartersea) 
91-93, BATTERSEA PARK ROAD 





WE DELIVER TO JOB 











ECORATION or PLAIN PAINTING. 
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CONTRACTS 


FROM 


ARCHITECTS 
IN LONDON 


Successful negotiator with outstanding 
sales record—well known to and received 
by all the leading members of the pro- 
















fession—is open to consider responsible 
position with first-class firm. Strictest 
confidence to be observed on both sides. 
“Negotiator,” 


| Box 651, 





Office of “The Builder.” 











IGHEST References.—DECORATOR, 30 

years all grades, seeks work. Own equipment and 
staff. Would sub-contract. Keon oo —Apply, H. R. 
HAYWOOD, 12, Sutherlandrow, S.W.1. *Phone: Vic- 
toria 5252. 





Any amount. Town or country. Colou 
submitted. —SOUTHWICK & HERD, 66,  Genlawen 
$.W.11. ’Phones: Macaulay 3897; Sloane 5858. 


PAINTERS, DECORATORS! 20 yrs. tde. 
refs. Builders, make sure of your margin of profit, 
and a good job. Piece, day, or lump.—GALTON, 19, 


Weston Park, N.8. 











Registered 
SPRAY PAINTING TO THE TRADE 


OAK AND ALL HARDWOOD 
RENOVATIONS 


SPECIAL OXYGEN BLEACHING 
PROCESS 

PLASTIC AND SCENIC 
PANELLING 


BRONZING AND CLEAR 
LACQUER FINISHES: 


FIRST-CLASS WORK 
SKILLED STAFF 


THE DECRASPRAY CO., 
217-219 BELLE GROVE ROAD, 


WELLING, KENT 
Phone: WOOLWICH 3544 




















ARTHUR HOUCHIN, 
WALLPAPER DECORATOR TO THE TRADE, 
44, FOREST VIEW-ROAD, E.17. 
Oorrespondence invited. Telephone : Larkswood 1887. 





NOREMAN PAINTER needs situation. 
Used to all kinds of decorations on new and old 
work, both high-class and competitive. First-class refer- 
ences.—Apply, W. H., 53, Stebbing-street, W.11. 
JOREMAN PAIN TER, good, seeks sit. 
: Good organiser and colourman; used to L.C.0., 
H.M.O.W.; all-round exp.; suit contractor. 
“ FOREMAN,” 322, Nightingale-road, N.9. 


FOR SPRAY PAINTING 
*Phone: HAMPSTEAD 0958. 
Keen quotes. 


L. HILLEN, 
SPRAY PAINTING CONTRACTOR, 
1a, LITHOS-ROAD, N.W.3. 


PPOREMAN DECORATOR, 20 yrs.’ exp. 
First-class Colourmam, Paperhanger, Grainer, ete. 
systematic worker. Competent, energetic and 
PORTER, 90, Hermitage-road, N.4. 


PAPERHAN GER (experienced) wants 
piecework. Best workmanship. Prompt attention. 
Would fill in time painting if neces- 
99, Stillingfleet-road, Barnes, 











Clean, 
dependable.—C. L. 


Town or country. u 
sary. —H. THOMPSON, 


8.W.13 

PAINTER, good, young, experienced 
ecumbling, etc., wants work.—P., 5, Haydon’s-roaa, 

Wimbledon, S.W.19. 





JOHN CRAGGS 
(late of Shoolbreds), 


Decoration and Plain Painting, 
34, Brooksby-street, N.1. Phone: North 3613 





ITING CONTRACTORS __ require 
pan wert London or Provinces. lo 


een prices. Field range work a speciality. 
plc Let us submit estimates. — ROYCE, 158, 


Fulham Palace-road, S.W.6. ‘ 
AINTER and DEC. seeks sit. as a Wkg. 
or Wlk. Foreman. Org. and colourman; strict dis- 

ciplinarian; all-round experience. No objection to main- 

tenance work of flats, hotel or stores.—Box 111, Office 


of ‘‘ The Builder.’ 


PINDLE HAND disengaged, or other 
S machines. Town or country.—’ MACHINIST, 145, 


Forest-road, Loughton, Essex. 








MODERN INNS 


PLANNING AND DESIGN 


Fully illustrated, with special article by H. R. Gardner, F.R.I.B.A., and “Inn Signs and their Designers,” illustrated. 


Printed on White Art Paper, one side 
only, and bound in Stiff Board cover. 


ice BIG — vost BID 


LIMITED, ALDWYCH, W.C.2: 


LONDON, 


THE BUILDER, 
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H. POULTER 
CONTRACT CARPENTER 


62, OXLEAY ROAD, HARROW. 
Phone: Pinner 4356 


Large or small quantities. 





RENCH and BLOCK SPINDLE HAND, 

also other machines, wants job. Accustomed to 
good-class joinery. Over 25 years’ experience. London 
or near.—E. W., 4, Bagley-close, West Drayton. 


PLUMBING & HEATING 
NYE & LANGSTON 


FRIARY WORKS, PALMERSTON ROAD, LONDON, N.W.6. 
Telephone: MAIDA VALE 3688. 

















PLUMBING IN COPPER. 
A BETTER JOB WITHOUT EXTRA EXPENSE. 

BRONZE WELDED COPPER PIPE INSTALLATIONS 
oarried out at the same cost as a galvanised barrel or 
copper pipe installation with sweated or compressed joints 
by @ first-class firm of experienced Contractors.—Inquiries 
to DAVIS & ©O:, 22, Boston-road, W.7. Telephone: 
Ealing 1601 and 2. 


LUMBER FOREMAN (82), 

job 24 years; good refs.; willing 
branches, inc. welding. Good organiser. 
measure, etc. Or aS Representative.—Box 
‘*The Builder.’’ 


SLUMBER, good ref., age 3, 


wants job in sig dist. Usea to jobbing, heat- 
ing, lead-burning.—A. P., 27, Steyre-road, Acton, W.3. 


married ; last 
travel. All 
Take off and 
490, Office of 


capable, 





ies 
PLUMBING, HOT WATER, HEATING 
LEAD AND ZINC WORK. 


Enquiries Invited. Any Quantity. Any Distance. 
H. L. STONEHAM, 


3. Church Walk, 
*Phone—Clissold 3920. Newington Green, N.16, 


pL MBING and Hot Water, etc., wanted. 


Jay or piecework. Good refs. Distance no object.— 
GOLLINS, 33, Lordship-road, London, N.16. 


DLUMBER (first- class) (30), 











knowledge of 


estimating, etc., seeks sit. in Bui \der’s or similar 
office. Moderate wage. — ‘* PLUMBER,’ 196, Stroud 
Green-road, N. 

LUMBING, Hot-water and Sanitary En- 


gineering contracts wanted. Labour and materials, 
or labour only. ~_ work at cheapest prices. —E. D. 
EDWARDS, Ltd., 20, Empire-avenue, London, N.18. 
Telephone : Cottethern 3145. 


HANDYMAN Mechanic, 


. all branches; resourceful; 
recommended.—ALLSOP, 6, 


wide experience 
motor-driver. Highly 
Walworth-place, S.E.17. 


RICKWORK ~ wanted. Good work 
assured. Rod, or all-in price. Any quantity. Any 
distance. Excellent references. =e H. SPRING, 116, 


Osidge-lane, Southgate, N.14. Tel. 


RICKWORK wanted, il or job, and 

Wall and Floor Tiling. Est. Fully insured. Keen 
prices. Any distance. — W. G. FISHER, 59, St. Joseph’s- 
drive, Southall, Middlesex. 


RICKWORK, Pointing, Slabbing, Altera- 
tions and Underpinning, Air Raid Shelters dug and 
fixed.—O. TARR, 38, South Ealing-road, Ealing, W.5. 


Enterprise 2564. 














PHONE FROBISHER 3855 for all 


POINTING, BRICKWORK, 


PLASTERING, STRUCTURAL ALTERA- 
TIONS and DILAPIDATIONS. Own Plant. 
Fully insured against all risks, best references, 
lowest prices. 

W. J. SOUTHGATE; 
65, Kenway Road, Earis Court, S.W.5. 
Contractors to London Borough Councils, etc. 
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RICKWORK, etc., wanted, all classes of 

work undertaken, labour only, any district. Genuine 
inquiries to W. J. LANGFORD, 316, 
Twickenham, Middlesex. 


Staines-road, 


RICKWORK, etc., wanted. —WHITER, 
54, New Fosseway, Bristol, 4. 
ANTED. — BRICKWORK, POINT- 


ING, Slabbing, Alterations. Keen prices. Labour 
only. Go anywhere.—PLASTINE & DYE, 31, Mafeking- 
avenue, Brentford, Middlesex. 





RICKWORK SUB-CONTRACTS 


wanted, anywhere. Skilled workmen. First-class 

refs.—W. L. & SONS, 635, Eastern-avenue, Ilford, Essex. 
*Phone: Val. 1368. 

SPRING, Brickwork Contractor. 


B. Labour only. aay Albany-road, West Green, Totten- 
ham, London, N.15. Telephone : Bowes Park 4576. 
OINTING waated, to any amount. Day 
or piece—HENRY CARTER, 37, St. Michael’s- 
avenue. Wembley 





BRICKLAYER (34), take charge altera- 
tions, conversions, dilapidations, jobbing, etc.— 
STOCKWELL, 44, Haydock-road, London, S.©. 16. 


ANTED. — BRICKWORK, POINT- 

ING, Dilapidations, etc. Labour only. Any quan- 
tity. Peas refs.—CAVE, 174, Villiers-road, Cricklewood, 
N.W.2. 


H. TIMMS, Brickwork Contractor, 

e 62, Palmer-avenue, Cheam, Surrey. — Brickwork 
wanted. Labour only. Keen prices. Rod or job. All 
classes of brickwork. Any distance. 


RICKWORK_ wanted- by rod or _ job. 
Labour only. Good refs.—A. GUNN, 15, Penrith- 
road, S. Tottenham, N.15. 


BRICKWORK wanted. Labour only. Any 
distance. mmpetitive prices. Satisfaction’ assured. 
Staff at immediate disposal. Exceptional refs.—CHAS. 
—" 2, Penygraig-terrace, Pontypool, Monmouth- 
shire 

LASTERING inquiries invited. Good 

work. Mod. prices. uote immediately.—J. CRANE, 
164, Vartry-road, Stamford Hill, N.15. 


LD-ESTABLISHED PLASTERING CON- 

tractor would like to get in touch with reputable 
Surveyors who can introduce business, good-class work. 
Genuine replies only, in confidence.—Box 464, Office of 
““The Builder.’’ 


LASTERING wanted. 

Granolithic. Good-class work at reasonable prices. 
Any quantity. Established 25 years. No connection 
with any other firm. —WM. CHARLES, 37, Suffolk-road, 
Barking, Essex. Telephone: Rippleway 2311. 

LASTERING wanted by a most reliable 

Sub-Contractor, where @ good plastering job is re- 
quired. Town or country.—Apply to W. MACE & SONS, 
178, Wellington-road South, Hounslow. 

LASTERER, Medallist, Diplomas, seeks 

job in London. Take charge. Wide experience. 
Age 36.—Box 495, Office of ‘‘ The Builder.’’ 


THE POWERS 


OF THE 


ARCHITECT 


Solid, Fibrous, or 














4, Catherine 


By W. T. CRESWELL, K.C. 
With a Foreword by 

H. D. SEARLES-WOOD, F.R.I.B.A., 

F.R.San.L, P.P.LArb., P.P.IStruct.£. 


Price 4/- 


Obtainable from the Book Dept., THE BUILDER Ltd., 
Street. Aldwych. London. W.C.2 
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The Proprietors of ‘‘ The Builder’ have placed this space 
at the disposal of the British Legion Officers’ Association 
Employment Bureau, 20, Grosvenor Gardens, London, 
$.W.1 (Telephone: Sloane 2315), to whom all replies 
should be addressed, quoting number of advertisement, 
date of insertion and the name of this paper. 


TRAVELLER, good connection, N.W., S.¥ 
and W London, with Builders’ Merchants’ oo 
etc., seeks similar position; can drive car. 11002 


EPRESEN TATION offered by Gentleman 
with lifelong experience Clay Goods; salary, com- 
mission and expenses basis; exceptionally good connec- 
tion London and district; highest credentials. 8034 


UILDER’S ASSISTANT, ex-Officer (45), 
accustomed to buying and ordering materials, sub 
contracts, etc.; many years’ all-round experience; used to 
R.A.F. contracts. 10876 


RCHITECT, highest qualifications, re- 
commendations, and wide experience in all work, 
requires responsible ‘position. Author of several technical 
books. Recent work can be seen in London. 8926 


In addition to the above-mentioned, the pe... 
ASSOCIATION EMPLOYMENT BUREAU has on the 
Register a large number of ex-Officers of various quali 
fications, and the SBGRETARY would be very grateful if 
Employers would kindly notify to him at 20, GROG- 
VENOR-GARDENS, LONDON, S8.W.1, particulars of any 
wee they may have available. Telephone: SLOANE 











) 
LATEST TIME 


for receiving 


‘SMALL’ 
ADVERTISEMENTS 


WEDNESDAY 


Owing to the greatly increased sale 
of “THE BUILDER,” the latest moment 
for CLASSIFICATION is 


5 p.m. 


: 
2 
i 
z 
All Communications i 
should be addressed to : 


THE BUILDER 


ADVERTISEMENT DEPARTMENT 
4, CATHERINE ST., ALDWYCH, W.C.2. 


All advertisement “copy” is subject to the 
approval of the Proprietors, who reserve the 
right to decline or omit any advertisements 
at any time. 

















By Post 4/4 





ORDER THE BUILDER 
regularly and 


Avoid Disappointment 





” THE 





ARCHITECTS’ COMPENDIUM" 


EXCLUSIVE EDITORIAL FEATURES Include :— 


1. A Business Address Register of Architects 6. 


in Private Practice. 


2. An Address Register of Building Contractors g 


Nominated by Architects. 


3. Schedule of Prices for Building Work. 
4. Schedule of Prices for Building Materials. 40. 
5. List of Standard Wage Rates. 


L.C.C. Building Regulations. 


7. List of London District Surveyors. 


London District Surveyors’ Fees. 


9. Summary of Model 
Ministry of Health. 


Summaries of New Statutes and Orders 
Recent Legal Decisions. 


Bye-Laws issued by 


and 


53 YEARS OF ANNUAL UNBROKEN PUBLICATION. 


"THe ARCHITECTS COMPENDIUM” 


serves as your Permanent Representative in Architects’ Offices 
93/94, CHANCERY LANE, W.C.2. 


Holborn 1768. 
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ESTABLISHED 1860 


JOSEPH HIBBARD & SONS 


SPECIALIST AUCTIONEERS AND VALUERS to the 
TIMBER, SAW MILL, BUILDERS’ AND CABINET MAKING TRADES 


THE BUILDER 








SALES BY PUBLIC AUCTION AND VALUATIONS for all purposes 










NEWINGTON 


Telephone: CLISSOLD 9121 (2 lines). 





GREEN, LONDON, N.16 


Telegrams: “ARCHLIKE, KINLAND, LONDON.” 





SALES BY AUCTION. 


Siz lines or under 6s., each additional line 6d. 





Without Reserve, 


DALSTON, E.8. 


,) OSEPH HIBBARD & SONS 


will ont. can PUBLIC AUCTION upon the Premises, 
No. EZ; WNALL-ROAD, QUEEN’S-ROAD, on TUES- 
DAY, Vith OOULY. at 1 o’clook— 


PLANT AND STOCK OF CABINET 
MAKERS, 


including 
WOODWORKING MACHINERY: 

Motorised 28-in. Panel Planer, Motorised 16-in. Overhand 
Planer, Motorised Double Cross-cut and Saw Bench, 
Motorised Dovetailer, Tenoning Machine, White’s Straight 
Line Edger, Motorised Hollow Chisel and Chain Mortiser, 
Iwo Spindle Moulders, Motorised 34-in. Bandsaw, Fret- 
saw, 24-in. Triple Drum Sander, 6-in. Belt Sander, Disc 
sander, Door Cramping Machine, Circular Saw Bench, 
12-in. Overhand Planer, 3 in. X 7 in. Fourcutter, Pendu- 
um Cross-cut, Wood- turning and Copying Lathes, Boring 
and Drilling Machines, Aerograph Spray Plant, 12 D.C. 
Electric Motors, Fitted Benches, Quantity Parts, Iron- 
mongery, Office Furniture, etc. 

On view day prior to Sale and Sale morning. 
Catalogues from the Auctioneers’ Offices at 15, Newing- 
ron Green, Islington, London, N.16. 





Without Reserve. First Portion. 


By order of the Receiver for the Debenture Holders, Sir 
Harold Moore, F.C.A. Re F. W. Rigby & Oo., Ltd. 


DEPTFORD, S.E.8. 
J OSEPH H{IBBARD & SONS 
I upon the premises, 


will SELL BY PUBLIC AUCTION, 
colwick-street, Evelyn-street, on TUESDAY, 18th JULY, 
1939, and following days, at 1 o’clock each day, 


PLANT AND STOCK OF BOX AND 
PACKING-CASE MAKERS, 


including 
LINDERMAN JOINTER, 48-in. BAND RESAW by 
Danckaert; 24-in. LOG FRAME by Bolinder; No. 15 
BOLINDER AUTOMAC, TWO-COLOUR PRINTER by 
Collis; 24-in. TWO-COLOUR PRINTER by Morgan; 
42-in. DOUBLE DRUM SANDER by Danckaert; 7in. X 
4 in. FIVE-CUTTER by Pickles; Flatting Machine, 24-in. 
Panel Planer, Six Saw Benches, Box Board Groover, 
12-in. Vertical Belt Sander, Two 110 Stitchers by Breh- 
mer, Automatic Letter Brander, Two Stapling Machines, 
Squeéezer by Morgan, Trimmer by Morgan, 42 in. Band- 
saw by Robinson, No. Lock Corner Set by Morgan, 
Chain Feed Saw’ Benches, Two 24-in. Dovetailers by 
Robinson, Box Board Matcher, Three 24-in. Automatic 
Cross Cuts by Robinson, Straight- line Edger by Jenkins, 
Multiple Rip Saw, Spindle Moulders, Two Motorised 
Bandsaws, Three Drilling Machines, Two Dimension Saw 
Benches, Circular and Bandsaw Sharpeners, Knife 
Grinder, Rolling Machines, Brazing Clamps, Bandsaw 
Miller, Chain Mortiser, Motorised Tenoner, Two Double 
Dowelling Machines, Two Double Cross Cuts by Yates, 
Emery Grinders and Gulletting Machines, Stocks and 
Dies, Circular Saws, 6-ft. Motor-car Lift and Motor-car 
i rid Plant, Dust- extracting Plant, Oil Tanks, Stencil- 
ing Mac shines, Electric Motors, Wire-cutting 
and Drawing Machine. 
STORES, including 

3,000 yds. Green Baize, 13,000 yds. Deck-chair Canvas, 
3,500 gross Screws, 4,000 sets Trouser Press Fittings, 
Wardrobe Rods, Cupboard and other Locks, Cabinet 
Stays, 6 in. Asbestos, Castors, Clips, Back Flaps, Up- 
holstery Pins, Lattice Step Stops, Glass Plates, various 
Nails. 





TIMBER, including 
250,000 ft. run 1}-in. and 14in. X 2in. Beech Battens, 
250.000 3mm. to 9mm. Birch Ply Panels, 60 Stan- 
dards Tiling Battens, ?in. to 2in. Birch ‘and Beech 
30oards. and Planks, large quantity Short Ends Deal, 
Utility Cabinet parts, Ironing Board parts, Clothes 
Horses, and useful Timber. 


THE VALUABLE BENEFICIAL INTEREST IN THE 
LEASES of these extensive Canal-side Premises is FOR 
DISPOSAL. SITE AREA about 67,800 SQUARE FEET. 
Substantial Buildings, Offices, etc. 

On view day prior to Sale and Sale mornings. 
Catalogues can be obtained from Messrs. Moore, 
Stephens & Co., Chartered Accountants, 4, London Wall- 
avenue, London, E.C.2; or from the Auctioneers’ Offices 
at 15, Newington Green, Islington, London, N.16. 








BUILDING CONSTRUCTION. 


Elementary and Advanced. 


A complete Compendium of Practical Information. By 
F. and G. A. Mrrcnreiyt. In this work all the trades 
are dealt with and fully illustrated by clearly drawn 
diagrams, dimensioned throughout so as to be thoroughly 
intelligible to students and practical men. 

Part I contains 470 pages, with 1,100 illustrations 
Price 6s. 6d. net ; by post 7s. 

Part IT. Price 10s. 6d.; by post 11s. 


Obtainable from the Book Dept., THE ButLtperR, Ltd. 
4, Catherine-street, Aldwych, London, W.C.2. 





Without Reserve. 
WEDNESDAY NEXT, 5th JULY, at 2 o’clock. 


By order of Mr. H. J. Moyes, Housebreaker and Con- 
tractor, of 255, Clapham- road, S.W.9. 





KINGSTON-ROAD, 


LEATHERHEAD. 
V ERYARD & ‘YATES 


will SELL BY AUCTION, on the Site (close to Sand- 

ford’s Servico Station and Omnibuses, and about one 

mile from Leatherhead Station), a large and _ well- 
assorted Stock of Excellent 


TIMBER AND BUILDING MATERIAL. 


Long Quartering, Rafters, Scantlings, Sound [eals, 
Joists and Battens, various Heavy Timbers, Match- 
lining, Flooring and Roofing Boards, Half-glazed and 
other 4- and 6-panelled Doors, Glazed Sashes, Parti- 
tions, 100,000 SOUND S.H. BRICKS, large Galvanised 
Tron Tanks, Porcelain Baths, and other useful Fittings, 
YORK STONE and CRAZY PAV ING, etc. Now on view. 
Catalogues on premises, or from the Auctioneers, 373, 
Norwood-road, S.E.27. Telephone: Tulse Hill 3451 
(three lines). 





BY ORDER OF THE COURT re Richings Park Estate (1928) Ltd. 


THE FREEHOLD 
BUILDING LAND 


being 


THE REMAINING PORTION 


of 


THE ESHER PLACE ESTATE 
ESHER, SURREY 


comprising about 60 acres 


for SALE BY AUCTION by 
HERBERT WARWICK DAW, of Messrs. HERRING, SON & DAW, 
at The London Auction Mart, 155, Queen Victoria Street, E.C.4, 
on Wednesday, 12th July, 1939, at 2.30 p.m. precisely (unless 
previously disposed of by private treaty). 





Particulars, Plan and Conditions of Sale may be obtained from 
the Solicitors: Messrs. Linklaters & Paines, 2, Bondj Court, 
Walbrook, E.C.4; from the Receiver: W. Harrison, Esq., of | 
Messrs. Price, Waterhouse & Co., 3, Fredericks Place, Old | 
Jewry, E.C.2; or from the Auctioneers’ Offices: 100c, Queen 
Victoria Street, E.C.4—Telephone No.: CITy 7068; 117, 
Victoria Street, S.W.1—Telephone No.: VICtoria 3177; 
Telegraphic Address: Oldest, Cent, London. 








LAND, PREMISES, Etc. 


FOR SALE, TO LET, & WANTED. 














HENRY BUTCHER 


& CO. 


Auctioneers, Surveyors 
and Valuers of 


BUILDERS & 
CONTRACTORS 
PLANT AND 
MACHINERY 













63 & 64, Chancery Lane, 
London, W.C.2. 


Holborn 8411 (10 lines). 








STORES and YARD, with access 


for large covered Lorry, suitabie for Building Mate- 
riale, required.—Particulars to Box 466, Office of ‘‘ The 


Builder.” 
OINERY WORKS TO _ LET. Two 
Floors, 4,C00 square ft. each. Fireproof, central 
First-class loading 


Rent £300 per 
annum.—Apply, Box “476, Office of ‘‘ The Builder.”’ 


FFICE, 


heating, power and light laid on. 
facilities. 8 miles S.B. Charing Cross. 


OYDON. MHects-Essex Borders. Main 

Line Station. 20 miles London. An old-world 
village, with Freehold Building Land, now ripe for de- 
velopment. All services. From . per foot frontage. 
Finance may be arrarged. Good demand for houses. 
Inquiries welcomed.—Sole Agent: WILLIAM DAWES, 
Auctioneer, Rovdoi Telephone: 3123. 











LARGE Funds are available for the purchase 
of sound freehold house or shop property, 
well let and in good positions. 
Apply: GAMBLE & PARTNERS. 10, Essex 
Street, W.C.2. Tem. 8938. 


A LARGE FUND is available for the pur- 
& chase of blocks of modern properties. Also a 
smaller fund for flats or houses in lots of £1,500 to 
£5,000.—_L. H. FINEMAN & C©O., Chartered Surveyors, 
13, Southampton-place, W.0.1. (Chancery 8431.) 


Dcnersie’ Land 270 ft. Services and 12 ft. 
or Right-of-way. Garage space. Potters Bar, 

good part. Finance arranged if necessary.— 
on R & CO., 18, Western Mansions, Western-parade, 
New Barnet. 


TNMHREE MILES from the City of London. 

—A Valuable Site of 34 Acres fronting important 
main road. Existing buildings suitabloa hospital or insti- 
tution. FREEPHOLD.—Box 504, Office of ‘‘ The Builder.”’ 











TO BUILDERS AND SPECULATORS, 
FELPHAM, BOGNOR RBEGIS. 


10 ACRES ESTATE FOR SALE 

as a wnoole or in plots, Freehold (for 
good-claes properties). services; half-mile 
ao sea; adjoining golf course.—Apply, BAILEY, 
HARTLEY & WATTON, Ltd., Felpham, Bognor 
Regis. 


rT’. y iso! 

eee a S.W.9. — 39, LINGHAM.- 

STREET.—3 minutes from Stockwell Tube. Corner 
Site just off main roed Office and 8-roomed House. 
OP EN YARD, 360 yards super, part covered, 11 ft, gates. 
Workshop, 40 yards super. Passed for development under 
Town Planning Act. TO BE LET on 7-14-21 years’ 
Lease. Rent £150 per annu;n.—Apply, OWNER, No. 37, 
Lingham-street. 


| 
| 
| 











| 





I ITTLE LARKINS FARM 
4 MAYS-LANE, BARNET. 
DENSITY 10 TO THE ACRE. 


3 MILE FROM HIGH BARNET STATION, 
West Side of Barnet Hill, 


H ADLEY MANOR ESTATE. 

HADLEY WOOD, HIGH BARNET 

now being developed. 

DENSITY 10 TO THE ACRE. 

Plans and particulars will be ready about a month’s time. 
Ideal position for good-class Houses. 
These charming residential Estates, ready to be sold off 
in Plots. Over 300ft. above sea-level. Choice FREE- 
HOLD BUILDING SITES FOR SALE, in large or small 
Plots. Plans may be inspected and further particulars 
obtained from the OWNER, THOMAS ADAMS, Wood 
Green, N.22. 


’Phone: Bowes Park 1815. 


FOR SALE. 
THE OLD HALL, 
PINNER, MIDDLESEX. 


A VALUABLE tayo Eanes 


13 MILES FROM LON 
GEORGIAN RESIDENCE IN BEAU TIFUL GROUNDS. 
Stabling. Garage (Flat over). 


OVER 523 ACRES. 
OFFERING EXCEPTIONAL POSSIBILITIES 
FOR LUGRATIVE DEVELOPMENT. 
Zoning 8 Houses to the Acre, 
Sole Agents: HAMPTON & SONS, Ltd., 
6, Arlington-street, 3.W.1. (M.40358.) Reg. 8222. 


Y ARD required for Builder’s Plant. etc. 
Must be spacious. South London district. Rent or 
purchase. — Particulars te Box 462, Office of ‘‘ The 








ESTATE. | 





| BUSINESSES FOR SALE. 


Six lines or under 4s 6d., 
line 6d 


OUNTRY BUILDER’S BUSINESS— 
live East Angliam market town; present hands 39 
years, owner retiring; £2,000 capital handles; good 
freehold premises optional; sound living now and ample 
scope in younger hands.—WOODCOOK & SON, Ipswich. 


LD-ESTABLISHED BUILDER S and 

CONTRACTOR’S BUSINESS FOR SALE, centre of 
Kent. Established 75 years. Central-heated Joiners’ 
Shop, 100ft. by 50Oft.; Office, Stores, ample yard 
space. Plant, stock and utensils at valuation.—Apply, 
Box 459, Office of ‘‘ The Builder.’’ 


R SALE.—FREEHOLD PAIR of good 
COTTAGES, Builder’s Yard, Plant, Stock-in- Trade and 
Goodwill of Business. 4 Good country district. 
Good jobbing and general. Approximate turnover £3,000. 
Could be doubled by younger person. Fair trade in hand 
and in view.—Apply to Box 491, Office of “‘ The Builder.’’ 
YOR SALE.—BUILDER and DECORA- 
a TOR, S.W. district, very old-established. Owner 
retiring. Now under management. Books open for 
inspection.—Write, Box 116, Office of ‘‘ The Builder.’’ 


each additional 











FOR SALE BY TENDER. 
SURPLUS STOCK.—700 gallons highest 


quality RED LEAD PAINT in sealed 5-gallon drums. 
i solid content contains 84 per cent. pure finest ground 
Lead. Can be seen at 202, Waterloo-road, South 
se Mg Birmingham.—Further particulars from, and 
Tenders to be addressed to, CENTRAL BLEOTRICITY 








Builder.”” 





BOARD, 53, Wake Green-road, Moseley, Birmingham, 13. 
Tenders should be in by 9 a.m., 8th JULY, 1939. 



















A 
Abbey Building Supplies Co. 73 
Aberthaw & Bristol Channel 

Portland Cement Co., Ld. 20 | 
Abraham, Robert, Ltd..... 
Acme Flooring & Paving 

Co. (1904), Ltd......... a 
Acme Metal Works (1921), 

Ltd. 


Albion Iron & Wirework 

ee eee 
Aldam, E. Hill, & Co.,-Ld. 71 
Aldous Campbell 1 
Anderson, C. F., & Son, Ld. 29 
Anderson, D., & Son, Ltd... — 
Architects’ Benevolent Soc. — 
Architectural Drawing Office 90 
a Timbers, Ltd. 73 


Armers, Ltd. .........0:. 75 

Ascot Ae Water Heaters, 
BE: a cpos sue ay esene sy 57 

Ashwell & Nesbit, Ltd.. 26 


Asphalte Specialists, Lid.. -= 
Athena Composition Floor- 


ing Co., Ltd. .......... 
Atherton, James (Syca- 

MOPS), TAA. occ sccsces — 

Atlas Preservative Co., Ld. — 
Attoc Blocks, Ltd......... 43 


Li 
Austin, John G. (Ilford), Ltd. 32 
Austins of East Ham, Ltd. — 
PN ? ee ery 31 


B 
eres 
Baker, W. A., & Co., Ltd... 
Baldwin, Son & Co., Ltd... 
Bank Bridge Rubber Co... 
-Barnards, Ltd. 
Barnes, F. J., Ltd......... 
yg Cement Co., Ld. 








Beachcroft Concrete Slab 
& Block Co., Ltd 


Beattie, W., & Co......... 76 
Beer Stone Co., Ltd....... — 
Beeston Boiler Co., Ltd. .. 40 
Belling & Co., Ltd......... 65 
B.E.N. Patents, Ltd....... -- 
Beynon, T., & Co., Ltd..... 20 
B.LA. (Patents), Ltd. .... — 
Bird’s Chemical Works.... 71 
Bishop, Sid., & Sons...... 71 
Blackburn, Starling & Co., 
Bs chpepegnccese wenn 86 
Bloore, Wm., & Sons, Ltd. 84 
Blundell, Spence & Co, Ld. — 


Bolton, Thos., & Sons, Ltd. 30 


Booth, John, & Sons 
(Bolton), Ltd........... —_ 
Boulton & Paul, Ltd....... 81 


Boydell, E., & Co., Ltd... — 
Boyer, Wm., & Sons, Ltd. 85 
Boyle, Robt., & Son...... 1252 


Braby, Fredk., & Co., Ltd. 58 
Braithwaite & Co., Eng., ld. — 
eee — 
Brilliant Signs, Ltd....... 76 


British Bitumen Emulsions, 
Ltd. 


Assoc. 
British ‘Delemanh Co., Ltd. 
British Reinforced Concrete 
Engineering Co., Ltd. .. 2 


British Roofing Co., Ltd. .. 1 
British Steel Piling Co., Ltd. — 
British Steelwork Assoc. .. 51 
Broom & Wade, Ltd....... a 
Brown & Tawse, Ltd....... 30 
Bruce, E. L., Co. ........ — 


Bryce, White & Co., Ltd... — 
Bryden, John, & Sons ies 74 
Builders’ 9a _ Ltd. ~ 
Burgess, E. B., 12. 
Burn Bros. Condon), Ltd. "e 


Butcher, “ee 
Butterfield, C. 72 
Byrd, A. A., & Co., Ltd. -- 





c 
©. & 8. Construction Co... 77 
Callender, G. M., & Co., Ld. — 
Callender’s Cable & Con- 

struction Co., Ltd....... 
Callow Rock Lime Co., Ld. 


Carron Company 
Catesbys, Ltd. 
Caxton — 
Cayless B: 
= x ‘British Uralite 
unas & Concrete ‘Assoc... 
Cement Marketing Co., La. 
Champion, Druce & Co., Ld. 
Chaston & Co., Ltd 
Chimneys, Ltd. 
Chiswick Products, Ltd. 
Christopher, J., & Sons, Ld. 
Claridge’s Patent Asphalte 
7 reer 
Clark, Hunt & Co., Ltd. 
Clark, Jas., & Son, Ltd. 
Cobbetts, Newling & Co. Lad. 
Cohen, George, Sons & Co. * 
Ltd. 





Colt Ventilation, Ltd. .... 
Colt, W. H. (London) . 

Compendium 
Concrete Slabs Co. 


INDEX TO 





“THE BUILDER” 





THE BUILDER 


June 30 1939 








AND GUIDE TO BUYERS. 


(See pages 70 to 78) 
ADVERTISEMENTS OF CONTRACTS OPEN WILL BE FOUND .ON PAGES hace 82, 83 & 84. 


Concrete Technicians, Ltd. 
Constructors, Ltd 
Cooke’s (Finsbury), Ltd.. 
| Cope & Co., 
| Cozens Ventilators, Ltd. 

Pee, BGG. o0 00:00:00 00s 02:9 
| Crockatt, W., & Sons, Ltd. 
| Croggon & Co. ., Ltd 


! 

D 
Damp-proofing, Ltd. .... 
Dandridge, Arthur F., Ltd. 
Danks of Netherton, Ltd... 
Davies, J. (Timber Mer- 
chants), Ltd. 
Davis, H. & C., & Co., Ltd. 
Dawnays, Ltd. 
Dean, J. 


| Decorative Painting Con- 


tractors, TAG. ..-ccces 
Decraspray Co. .......... 
DeLaPre Components, Ltd. 
Del. Theaker & Co., Ltd... 
Dennison, Kett & Co., Ltd. 
Dorking Brick Co., Ltd. .. 
Doulton & Co., Ltd....... 
Duke, Waring, Crisp & Co. 
Dunlop Rubber Co., Ltd... 
Dutton, H. W., & Co., Ltd. 
Dutton, Leonard, & Sons.. 


E 
Eagle Range & Grate Co., 
rn to 
Eaton Bros. 
Eaton, Parr & Gibson, Ltd. 
23- 


Ecoplast Products ........ 
Edmonds, A., & Co., Ltd.. 

“ Electrical Review ee 
Elliott’s West Howe Pottery 
(Dorset), Ltd. 
Ellis Bros. (Leicester), Ltd. 
Ellis, John, & Sons, Ltd... 
Empire Stone Co., Ltd..... 
Evans, F., & Sons 


80 | 


73-78 
81 


81 
23 
37 


| mall’ 3. é'i, 








Greenwood & Hanson .... — 
Greenwood’s Ventilating Co., 


Ltd. 
| Griffiths Bros. & Co. (Lon- 


-E sccpewiavess — 
G.V.D. Illuminators, Ltd. — 


| H 
| Hall, Beddall & Co., 


Ltd... — 
=. Bros. (West Bromwich), 


Ltd. 
———— ML, & Co., Ltd. 





fom & Sheldon, “Ltd. 
Harrison & C 
Hartley & Pratt Ltd. .. 
Harvey, G. A., & Co. (Lon- 


1 
as 72 


eS a ae — 
SE: censcceneveevess 
Hathernware, Ltd. 70-72 


Haunchwood Brick & Tile 


LS ee — 
Haywards, Ltd. ...... 40-95 
Heatrae, Ltd...........-. 19 


Co., 
Helliwell & Co., Ltd. . 10 
Henderson, P. C., Ltd. 71-1237 
Henderson & Glass 
Hibbard, Joseph, & Son .. 93 


Higgs & Hill, Ltd. ...... — 
Me Es ssccactetece ss 91 
Hirschhorn, E., & Co. .. 76 
Holden & Brooke, Ltd. .. — 
Hollis Bros. & Co., Ltd... — 
Homan & Rodgers ...... 1 


Hook’s Joinery Works, Ld. — 
Horne, Campbell & Co., Ld. 75 
Huddersfield Building 80c.1247 
Hudsons, Ltd. (Demolition) a 
Huntley & Sparks, Ltd. .. 


I 
Ibstock Brick & Tile Co., Ld. 
I.C.I. (Metals), Ltd. .. 


Lawley Electric Storage Co. 
Lead Industries Develop- 
ment Council 
Leggott, W. & R., Ltd.. 
| Lewis & Lewis, Ltd Ra ours .85- 86 
| Lewis, G. W., Tileries, Ltd. 
| Lewisham Timber Co., Ltd. — 
| Lift & oe Lid. 1 
| Light, C. ed 
Light idea (1925), Ld. — 
Lillington, G., & Co., Ltd. 24-78 
| Limmer & Trinidad Lake 
| Asphalt Co., 1 
| Lind, Peter, & Co., Ltd... 14 
| Liner Concrete MachineryCo. 28 
| Linolite Flooring Co....... 73 
Lister, R. A., & Co., Ltd... 
| Liversedge Reinforced Con- 
| crete Eng. Co., Ltd. .... — 
| Locke, Lancaster & W. W. 

& R. Johnson & Sons, Ld. — 
Lockerbie & Wilkinson Ltd 36 
Lomas, 8. E., & Co. _ 
London & Lancashire In- 

surance Co., Ltd. ...... 1252 
London Brick Co., Ltd. ... 50 
London Concrete Construc- 

| eres = 
London Demolition Co., Ld. 71 
London Drawing & Tracing 

Offhos, LAG, ...ceccccece 
London Electric Firm .. 
London Ferro Concrete Co., “ 








oo EEE ETE hye 
ee * Galvanised Iron 

Co., 
nome Hydraulic PowerCo. 1 
London Joinery Co. 
London Sand Blast Decora- 

tive Glass Works, Ltd... — 
Longley, James, & Co., Ltd. — 
Lusty, W., & Sons, Ltd... — 
_ Luxfer, Ltd. ............ 16-74 





ne — & Forbes, Ltd. — 
Macfarlane, W., & Co., Ltd. — 





4| 
_ 





Oakey, John, & Sons, Ltd. — 
O’Brien, Thomas & Co., Ld. 16 
O’Gorman’s, Ltd. .......! oo 


P 

Palmer, T. W., & Co. 

Palmer’s Travelling Cradle 
& Scaffold Co., Ltd. 

Paragon Glazing Co., Ltd. 

Parker, F., & Co., Ltd..... 


11d 


| Parker, Frederick, Ltd. .. 25 


Parker, Bang & Co. (Batter- 
GOR), TH... ec cccsccscce 


Parkinson, E. (London), Ld. 76 
Parsons, Thos., & Sens, Ld. — 
Patent Impermeable Mill- 
board Co., Ltd. 
Patent Oak Flooring Co. 


EES ERE Eee Y 2 
Penfold Fencing, Ltd. .... — 
Penrhyn Slates .......... _ 
Penrose Lifts, Lid. ...... _- 


Permanite, Ltd. 8 
Pharaohs (Distributors), Ld. — 
Philp & Whitteridge . 
Phenix Eng. Co., Ltd.. ee 
Pickerings Lifts .......... _— 
er 4 & Construction Co., 





Pilkington Bros. 7 
Pilkington Tiles, Ltd. .. _ 
Pollock Bros. (London), La. 75 
Potterton, Thomas (Heating 
Engineers), Ltd _ 
Poultney’s (Granite, Sand 
& Ballast) Co., Ltd. .... — 





HEAD OFFICE : 





BUILDING 


CONTRACTORS : 


CROYDON 


17, GRANT ROAD. 
48, NOTTING HILL GATE, W.II. 
98, HIGH STREET, BECKENHAM. 





Evans, F. H., & 
Evans Lifts, Ltd. 
Everlasting Tile Concrete 

Products & Granite Sup- 

plies, Ltd. 
Everseal Products, Ltd. .. 
Ewart & Son, Ltd. 
Excel Asphalte Co., Ltd... 
Expanded Metal Co., Ltd. 


F 


Falk,Stadelmann & Co., Ld. 
Farman, R. W. 
Farmer, S. W., & Son, Ltd. 
Farmer Bros. (Shifnal), Ltd. 


Farmiloe, T. & W., Ltd... 


Aseoc., TAG. .....0.0-% 
Fencing ‘(Shepperton), Ltd. 
Ferguson, A. J., & Co., Ltd. 
Fernden tae & Con- 

struction Co., Ltd. 
Field & Palmer, Ltd. 
Fitton, S. & J 
Fitzpatrick & Son 
Fleetwood Fengate Co. .. 
Flood, C. 4 & Son 
Ford, H. 

Ford Motor "Co, Ltd. 
Frazzi, Ltd. 
Fry, Walter B., Tat... 000s 
Funnell, W. 
Furse, W. J., & Co., Ltd... 


G 

Gates of London, Ltd. 
General Electric Co., Ltd. 
Gibbons, James, Ltd. 
Gibbs, W., & Sons, Ltd. 
Gibson, A. L., & Co., Ltd... 
Gimson & Co. (Leicester), 

Li 


i pacciwences yin nasa 
Gimson, Wm., & Sons, Ltd. 
Girdler, J., & "Co. 
Glasso Manufacturing Co. 
Gledhill Bros............. 
Glover, J., & Sons, Ltd. .. 
Goodlass, Wall & atte Ltd. 
Gorst & Co., Ltd. .. == 
Grangersol, ‘Ltd. - 
Granwood Flooring Co., La. 
Gray, George E., 
Gravity Ladders. 
Gray, J 








Fairfield Paint Co., Ld. Cover-5 


Farmiloe, G., & Sons, Ltd. 96 

8-64 

Federated Employers’ Ins. 
1 


72 
77 








’ Ltd. 
J. W., & Son, Ltd. 72-74 


I.0.I. (Rexine), Ltd. 
a agg Chemical Indus- a 


Improved Wood Pavement 
SE ere 73 
Indented Bar & Concrete 
Eng. Co., Ltd. ........ — 
India Tyre & Rubber Co.. 
Insulite (Pharaohs (Dis- 
tributors), Ltd. ....... -_— 


J 

** J.D.” Insulating Co., Ld. 
Jefferiss (Camberwell), Ld. 1252 
Jeffreys, J., & Co., Ltd. .. — 
Jenson & Nicholson, Ltd.. — 


Pi wand C.H., & Sons, Ld. $2 
Johnson, Wn., £0... — 
Johnston Bros. (Contrac- 
tors), Ltd. 
Johnston, J. J., & Co., Ld. — 
Jones & Attwood, Ltd... — 
Jones, Fredk., & Co., Ltd. — 
Jones, & Sons, Ld. — 
(Steel-Crete), 


Ltd... 61 


James, 
Jno. 


d. 
7. C., & Co., 


Keay, E. C. & J., Ltd. .. — 
Keith, Blackman, Ltd. .. — 
Kent & Sussex (Contrac- 
tors), Ltd. 
Kerner-Greenwood & Co., Ld. 4! 
Ketton Portland Cement ‘Co. 


Kinnear Shutters 

Kinnell, C. P., & Co., Ltd. 

Kleine Co., Ltd. 

Knight, John, & Son (Chel- 
eS” errr — 

Knowles, John, 
(London), Ltd. 

Kurt Erlach, Ltd. ...... -- 


- Ltd _ 
King, J. C., Ltd. 82-83-85- = 
1 


L 

Lafarge Aluminous Cement 
a ee 

Lamont, J. H., & Co., Lid. — 


& 


"PHONE : ADDISCOMBE 2226 


©MANSELL* 





"PHONE: BAYSWATER 5521 
“PHONE: BECKENHAM 0771 


McGaw & Co., Ltd. 
McLaughlin & Harvey Ltd. 
McNeill, F., & Co., Ltd.. 
Magnum Cabinet Co., Ltd. 
Main, A. & J., & Co., Ltd... 
Mander Bros., Ltd. 
Manger, J., & Son, Ltd. .. 
Mansell, R., RS, 
Mansions Motor Co., Ltd... 
Marble Decorations, Ltd. . 
Marbolith Flooring Co., Ltd. 
Marryat & Scott, Ltd. 
Mather & Platt, Ltd....... 
Mayfair Spraying & Decor- 
ating Co., Ltd. 
Meadow Foundry Co., Ltd. 
Mealing Bros., Ltd. 


za 
a 
et 
7 





Mills Scaffold Co., Ltd.. 
Milners Safe Co., Cee 
Monarch Flooring Co., Ltd. 73 
Moore, M. & R., Ltd 
SEPT BANG. 6 6:0'49 060 cce ss _- 
Morris, M. A., Ltd. 
Morrison & Sons, Ltd. .... — 





| Morse, A. T., Sons & Co., 
Ltd. 


| Moulded Products, Ltd. . — 
| Mullen & Lumsden, Ltd. 54 


Multiple Plaster Products Co. 75 
Mumford, Bailey & Preston, 


DMs ke aeuienwevseuuns te 74 

N 
| National Flooring Co., Ltd. 1 
| Nautilus Fire Co., ea a 
| Neal, R. H & Co., Ltd 24 
| Negus, W. & M., Ltd. ....1252 
Nettlefold & Sons, Ltd. .. 28 


Neuchatel Asphalte Co., ag 1 
Neville, Hine & Co., Ltd... 72 
Newbery, S. W. 87 
“* News of the World Be 
Newsum, H., Sons &Co. ta. 
Newtonite, Ltd. 
Nicholls & Clarke, Ltd.. 69 
Nobel Chemical Fi ushes, 


7 ee Foe 
Nobles & Hoare, Ltd. .... — 
Norlond Service.......... 77 
Norman & Underwood, Ld. 
—= British Rubber Co., 
P-e Town and 
| County Building Soc. .. 87 











Poulton & Son .......... 
Pressure Piling Co., Ltd. .. 
Priday, S., & Snewin, _ 
Protector Co., Ltd. 
Pulsometer Eng. Co., Ltd. 

Putney, Samuel, Ltd. meee 


Q 
Quickstryp Chemical Co.,Ld. 65 
Quitmann, E., Ltd. 


R 
oe er — 
Ragusa Asphalte Paving Co. 1 
Ram & Austin, Ltd. ...... 76 
Rawlplug Co., Ltd. ...... _— 
By BD cnc ccessnesc _ 
Rentokil (Sales), Ltd. .... — 
Rhodes Chains, Ltd....... 3-76 
Ribblesdale Cement, Ltd... — 
Richardson, P. C., & Co. 

(Middlesbrough), Ltd. .. 71 
Ce —- 
R.LW. Protective Products 

Wh i i ance 0°66 views 
Rock " asphalte Co., Ltd. 1 
Rolyat Tank Co., Li cece om 
Rom River Co., cP eae 75 
MOROO, TAG. cccccvevcsve — 
i re oe 


Rowland Bros. (Timber 


Merchants), Ltd. ...... 1252 
Rowsell, J. J., & Co....... — 
Royde & Tucker ........ 76 
Ruberoid Co., Ltd. ...... 10 
Rural Industries ........ 72 
s 


Sadd, John, & Sons, Ltd... 
Salopian Cattle Bowl Co. .. 
Sands, Geo., & Son, Ltd. .. 
Sankey, Joseph, & Sons,Ld. 
Sankey, J. H., & Sons,Ld. 
Sankey-Sheldon (Harris & 


11181 


Sheldon), Ltd. ........ — 
Savage, F., & Sons ...... 71 
Scaffolding(Gt.Britain),Ld. 9 
Sealocrete Products, Ltd... — 
Self-Sentering Expanded 

Metal Co., Ltd. 56 
Sevenoaks Brickw: orks, Lta. — 
Seyssel & — Lava- 

Asphalte 1 

Sharman 77 





| Shaw, A., & Sons 
| Shaw’s Faience 


| 











ADVERTISERS 


7 
Shelford (Canterbury) @ 
Brickworks, Ltd. 7 
Silicate Paint Co. = 
Simplex Concrete Piles, Ld. — 
Sissons Bros. & Co., Ltd.. — 
Skinner, W. A. Feosene: oe 
Smith, E. R., & Co. — 
Smith, H. V., & Co., Ltd... 72 
er? i Fireproof Floors. 
-3 


smith, Walker, Ltd 
Solignum, Ltd. ye 
Southerns, Ltd........... 
Southgate, W. J. 
Speaker, G. R., & Co., Ltd. 
70 


Staedtler, J. S., Ltd...... — 
Stainless Steel Sink Co., Ld. — 
Stanley Bros., Ltd. ...... — 
Stanley Underwood Co., Ld. — 
Stanley, W. F., & Co., Ltd. — 
Steel Ceilings, Ltd. ...... — 
Steel Scaffolding ae Ltd. 
-17-77-1250 
ny (Industrial 7. 





Stephens & Carter, Ltd. 
22-71-77-1251 
$1 


| Stephens, H. C., Ltd....... 


Stephenson, Clarke & Assoc. 
= eae — 
Sterling Varnish Co., Ltd... 75 
Steven, A. & P., Ltd 1 
Stevens & Adams, Ltd. 62-1252 
Stewart, James, & Sons .. — 
Stonehenge Pricks, Ltd. .. 70 
Strand Engraving Co., Ld. 79 
Stuart’s Granolithic Co., Ld. — 
Stubbs, John, Marble & 


Quarzite, Ltd. 
Sturtevant Engineering Co., 





ae BISTEN & Son (Man- 
chester), Ltd 
Thornton, A. G., Ltd. .... — 
Thorp, J., & Son, Ltd..... 
“— Development Assoc., 


Titan Lift Co., Ltd. ...... 1 
Tobex Paint Co., Ltd. _ 
Betemee, TAG... ..c00sses 47 
Triplex ap ovrng A Ltd.. _ 
Truett & Steel, Li 
= Gases “Steel Co., 


Tucker, Duncan (Totten- 
td. 

Tucker, G., & ‘Son, Ltd. 7 
Tuke & Bell, Ltd. 
Tunnel Portland Cement 

Co., Ltd 
Tucker, Charles, & Son, Ld. — 
Turner, Charles, & Son, Ld. — 
Turners Asbestos Cement Co. —- 
Turpins Parquet Flooring 

rr 1252 
Twickenham Gravel Co.,Ld. 85 
Twisteel Reinforcement,Ld. 1 
Pre eee — 
SO, Te Wig ARs Svcs 7 


U 

United Steel Companies, Ld. — 
United Strip & Bar Mills... — 
Universal Ashestos Mfg. Co., 


Vv 
Val de Travers Asphalte 
Paving Co., L 
Vaughan, H. R., & Oo., Ltd. 36 
V.G. Manufacturing Co. Lid. — 
Vigers, A., Sons & Co., i — 
Vigers Bros., Ltd....... 66-73 
Vulloamibte, TAG. ..ccecsecs _ 


w 

Wackett Bros., Lid. ...... 71 
Walpamur Co., Ltd....... os 
Ward, Thos. W., Ltd. .... 30 


Warne, William, & Co., Ltd. 4 
Warrington Tube Co., Ltd. — 


Watkin Heating Co., Lid 74 
Welwyn Builders, Ltd. .... 

Wilkins, John, & Co., Ltd. — 
Wilkinson, J., & Co., Ltd... — 
Willcox, W. H., & Co., Ld. 86 


Williams & Williams, Ltd. 15 
Wilsons 77 
Wraysbury Sand & Gravel 
eS eee 85 
Wright, Geo. (London),Ld. 1252 
Wyckham, Blackwell, Ltd. 86 


Y 

Yockney & Hartham Park 
Stone Co., Ltd. ........ oo 

Young & Marten, Ltd..... 67 


z 

Zeta Wood Flooring Co. 
(1910), Ltd 

Zinc Development Assoc... — 








All communications respecting advertisements should be addressed to the General Manager, 


“The Builder” Ltd., 4 Catherine-st., Aldwych, London, W.C.2. Telephones: Temple Bar 6251-2-3 





London, England: Printed by THE Press PRINTERS LtD., 93, Long Acre, W.C.2, and published by THE BuILDER LIMITED, at 4 Catherine-st., Aldwych, W.C.2—June 30, 1939 
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NATIONAL FLOORING COMPANY LTD. 
183, HAMMERSMITH ROAD, W.6. 


Phone: Riverside 5225. 
Southern Counties Agent : Telephone : 
68 Broadwater Road. Worthing. Worthing 3820. 
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LONDON. W.9. wa 


ROOFING CO. 











MODERNISE AND MAINTAIN YOUR ' ceed 
R_A PERIOD OF YEAR 


FO 
HATFIELDS, S.E.1 


AT AN ALL-IN RATE WILL 
WATerloo 4541 
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THE COUPLER 
THAT 
| SECURES 
| THE CONTRACT 
tae STEEL 
SCAFFOLDING 


Co., ttd.. 
80, Regent St.. W.1. 
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HOT WATER 
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CLARIDGE’S 


COMPANY LIMITED. Established 1838. 


MOORGATE STATION CHAMBERS, £.C.2 
Telephone : METropolitan 0262. 
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“Telephone : Central 7705; 








PICKERING®S’ |} 
Esablished JLT HR T'S 1855 
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STOCKTON-ON-TEES 


116, Victoria Street, 
VIC. 9860 





Telephone: London, S.W.1 








‘STREET, LONDON, S.W.1 





Telephone: 








BEAR GDNS., LONDON, S.E.1. WAT. 7107 (3 lines) 
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THE BUILDER 


NINE cts acd 


| SKYLIGHTS 


A_FEW_RECENT CONTRACTS: 





R.I.B.A. HEADQUARTERS, LONDON. 


Architect: G. Grey Wornum, F.R.1.B.A. Contractors: Ashby & Horner, Ltd. 


BIRMINGHAM HOSPITALS CENTRE. 


Architects : Lanchester & Lodge, FF.R.1.B.A. Contractors: Wilson, Lovatt & Sons ,Ltd. 


NEW CREMATORIUM, ENFIELD. 


Architects : Sir Guy Dawber, R.A., &R. A. Fox. Contractors: G. E. Wallis & Sons, Ltd. 


INSTITUTE OF CIVIL ENGINEERS, S.W.1. 


Architect: Stuart Purdie. Contractors: Dove Bros., Ltd. 


WESTMINSTER OFFICES, MARSHAM STREET. 


Architects: T. P. Bennett & Son. Contractors: Sir Robert McAlpine & Sons, Ltd. 
NEW WESTMINSTER HOSPITAL, NURSES’ HOME and 
MEDICAL BLOCK. 


Architects: Adams, Holden & Pearson. 
BAMBER BRIDGE NEW CREAMERY. 


Architect: K. S. Layton (Milk Marketing Board). 
Contractors: W. J. Woof Cronshaw & Sons, Ltd. 


THE. ADELPHI, LONDON. 


Contractors: Holloway Bros., Ltd. 


Architects: Collcutt & Hamp, FF.R.1.B.A. Contractors: Gee, Walker & Slater, \td. ; 


PORT OF LONDON AUTHORITY—WEST INDIA IMPORT 
DOCK, SOUTH SIDE, and ROYAL VICTORIA DOCK. 


Contractors: John Mowlem & Co., Ltd. 


ODEON CINEMA, ALHAMBRA SITE, LEICESTER SQ., LONDON. 


Architect : Andrew Mather, F.R.1.B.A. Contractors : Sir Robert McAlpine & Sons, Lid. 





GERMAN EMBASSY. 


Architect: A. L. Abbott, F.R.1.B.A. 


STOKE NEWINGTON MUNICIPAL OFFICES. 


Architect : Reginald Truelove, F.R.1.B.A. Contractors: Foster & Dicksee, itd. 


LEWISHAM BATHS and LIBRARY. 


Borough Engineer: W. F. Owsley, M.Inst.C.£. 


ARCHWAY HOSPITAL, HIGHGATE. 


Architects: London County Council. Contractors: C. P. Roberts & Co., Lid. 


NEW POPLAR TOWN HALL. 


Architects: Culpin & Son. 


WEST HERTS HOSPITAL. 


Architects: Paine & Hobday. 


CHASE FARM SCHOOLS, ENFIELD. 


Architect: W. F. Curtis, F.R.1.B.A. 


HOXTON BATHS EXTENSION. 


Borough Surveyor, Hackney: C. T. Fulcher. 


NEW CREMATORIUM, PUTNEY VALE. 


Borough Engineer: Ernest J. Elford, M.inst.C.E. Contractor: John Crewdson. 


ROYAL FREE HOSPITAL, LONDON. 


Architects: Hayward & Maynard. Contractors: Trollope & Colls, Lid 


Contractors: Holloway Bros., Lid. 


Contractors: Galbraith Bros. 


Contractors: Gee, Walker & Slater, itd. 


Contractors: J. Honour & Son. 


Contractors: Newby Bros. 


Address enquiries as follows : 











HAYWARDS LTD. 


UNION STREET, BOROUGH, LONDON, S.E1 
Telephone: WATERLOO 6035-6039. 
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The HARCO_MANHOLE & 


a _ for Hof-Water Tanks 


Saves Time and Labour when Fitting. 


HE compensating ring of the 

*“*HARCO ”’ Manhole _ being 
fixed by a new method with- 
out. rivets, a smooth flat surface 
is. obtained which enables a 
pressure-tight joint to be made 
in a third of the usual time. 
The smooth, round edge of the 
‘* Harco ’”. Manhole prevents in- 
jury to the arms and hands when 
fitting. 











The improved Write for Pocket List B 716 
method of fixing . 

the ring in the 

‘‘ Harco ’? Manhole. 


GALVANISING—24 Hours’ Service. 


G-A-HARVEY & Coitonnonl? Yoxnon'se7 











ESTABLISHED 1840. 
STAIRCASE MANUFACTURED AND ERECTED 
BY Us AT OLYMPIA na c DAVIES 4 co. ua 
te I, THE PAVEMENT, 
LONDON, 8.W.4. 


LIGHT CONSTRUCTIONAL ENGINEERS AND 
ORNAMENTAL IRONWORKERS. 




























ENQUIRIES INVITED FOR :— 
FIRE-ESCAPE, SPIRAL, AND SERVICE 
STAIRCASES. 


GATES, GRILLES, RAILINGS, AND 
BALCONIES, ETC., ETC. 









MAKERS OF “THE GLOBE” TURNTABLES FOR 
“MOTOR CARS. 











WORK EXECUT ED FOR ADMIRALTY, AIR MINISTRY, 
L.C.c, AND» MANY MUNICIPAL AUTHORITIES. 





TELEPHONE: MACautay 4501 (7 LINES.) 











a » Journal for the 


Vol. CLVI. No. 5030. 
Ninety-Seventh Year. 







































A.R.P. THE HYPOWER LTD. FIRE 
HYORO- ERICH. FIRE APPARATUS 
| 


Demonstration 2 p.m. Thursdays (or by appointment) 
LONDON HYDRAULIC POWER CO, DURABILI 7 . 
19 HATFIELDS, S.E.1. WATerloo 4541. 


C@OLT Zier SHINGLES 


T H E C @) U ¢ L E R Genuine COLT Shingles bear the name COLT on every 


THAT bundle. Insist on the COLT Label. It is your safeguard. | 


W. H. COLT (LONDON) LTD., 8 BUSH HOUSE, LONDON, W.C.2 
| SECURES 
THE CONTRACT 






















ac rae to his late e Majesty King George V. 











NATIONAL FLOORING COMPANY LTD. 
183, HAMMERSMITH ROAD, W.6. 
Phone : Riverside 5225. 


Southern Counties Agent Telephone : 
68, Broadwater Road, W: nies. Worthing 3820. 


EVANS LIFTS 





















































ABBEY LANE, LEICESTER. tHE STEEL 
London Office: 66 VICTORIA STREET, S.W.1. SCAFFOLDING | 
Ht 
GIMSON LUIFTS Co., Ltd. i 






80, Regent St., W.1. 


«| TEATING I 










GIMSON & CO, (LEICESTER), LTD. 
VULCAN ROAD LEICESTER 
Telephone : ; Leicester 60272 








Regest | COKE OR OIL-FIRED BOILERS. AUTO STOKERS. 


1157 | CHAS. P. KINNELL & Co., Ltd. 
65, 65a, Southwark St., London, S.E.1. 


"Phone: Waterloo 4144, 








Rolling Shutters, Lifts 


IRON DOORS, STAIRS, GATES. a, ef 
VENNISON, KETT & CO., LTD. Tel.: Reliance 1664 
Kenoval House, 226-230, FARMERS RD., LONDON, S.E.5 





























D.MARSDEN ST. 






































TEL.: HOP 2727 (2 lines). LONDON. S.E.1 
THE RIV, 5226 


ROCK ASPHALTE 


183, HAMMERSMITH ROAD. We 


tt. THE SEYSSEL & METALLIC LAVA 
ASPHALTE CO, MR. G. F. GLENN, 























& LIFTS 
J. & E. HALL Ltd. 
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7. S SAFETY LIFT CO., LTD. Phone: Macaulay 4112. Telephone: METropolitan 0262. 
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In the Midland Bank at Poultry, London, for which Sir Edwin L. 











Lutyens, R.A. and L. M. Gotch, F.R.1.B.A. were the Architects, 
the raft foundations, basement retaining walls, underpinning 


and floors were all constructed of concrete using B R C rein- 


forcement and designs. 





THE BRITISH REINFORCED CONCRETE 





ENGINEERING COMPANY LTD. STAFFORD y 
The Reinforced Concrete Branch Offices @ LONDON: KING’S BUILDINGS, SMITH SQUARE, WESTMINSTER, S.W.1 r 
hold a high standard in BIRMINGHAM, BRISTOL, LEEDS, LEICESTER, MANCHESTER, 
ae NEWCASTLE, SHEFFIELD, CARDIFF, GLASGOW, DUBLIN, BELFAST 





M-W 14 











L 
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HAYWARDS “Reform” Puttyless Roof 
Glazing is adaptable to roofs of all 
types, as for Factories, Public 
Buildings, Power Stations, Garages, 
Aerodromes, Winter Gardens, 
Arcades, Verandahs, etc. It is of 
scientific construction, durable with- 
out maintenance, easy to fix to new 
or existing buildings, and has specially 
treated and galvanised lead-capped 
steel glazing bars with ample 
condensation channels. These bars 
require no lead sheathing and their 
condition is always opento inspection. 


Photograph at side shows “Reform” 
Puttyless Roof Glazing supplied to 
Papworth Industries, Cambridge. 
Haywards Metal Windows are also 
shown in this photograph. 
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‘e & SKYLIGHTS 


HAYWARDS LTD., UNION STREET, 
















LAZING 


UPWARDS OF 


30,000,000 


FT. SUPER 
SUPPLIED and FIXED 


in all parts of the country. Glazing 
contracts can be expeditiously 
execuled in any locality. 


HAYWARDS “Reform” Lantern 


Lights and Skylights are supplied 





in types and sizes to meet the most 
widely varying conditions. 
Photograph at side shows “Reform” 
Lantern Lights and Skylights at 
New Hall, Patcham, Brighton. 


Architect : 
B. W. Billinge, Esq., M.Inst.R.A. 


BORO’, LONDON, S.E.1. 






Telephone: 
WATerloo 6035-6039 
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Quality of materials is an essential 
factor in the production of any work 
destined to withstand the ravages of 
time. In the case of paint, the most 
lasting protection is afforded by the 
brands well-known in the Trade as. 


Georce FARMLOESSoNS" 
FATHER THAMES 


GENUINE WHITE LEAD “°~ 
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227 at ¥ (tab us quote you lowest market prices 


Naa ty! Sie and send you our tint card. 
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ES TABLISHED OVER A CEN He 
Seeiieae 34,51. JOHN STREET, 
PAINT WORKS; BLACKFRIARS WHARF, UPPER GROUND a LON DON 9 FE C.l. 
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